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‘Copy of a Report of a Committee o 


RETURN 


To an Appress from the Legislative Assembly of the 28th 
ultimo. For copy of Mr. Jarvis’ report relative to the sur- 
vey of the proposed Caughnawaga Canal, and the amount 
of the cost of such survey as submitted by the said kingineer 
(Mr. Jarvis.) 

. By Command, 


GhO. E. CARTIER, 
Secretary. 
Secretary’s Office, 
Quebec, 20th March, 1855. 


if the Honorable the Executive Council, dated 
18th October, 1854, approved by His Lacellency the Governor General in 
Council on the same day. 


On the report of the Chief Commissioner of Public Works, stating that 
several Petitions to your Excellency from various localities in Upper and Lower 
Canada, for the construction of a Canal to connect the St. Lawrence with Lake 
Champlain, have been referred to his Department, that the Legislative Assembly 
also by its resolution of the 6th of April, 1853, called your Excellency’s attention 
to the subject, that the petition from the Montreal Board of Trade, also referred 
to that Department, requests that a survey be made by Government of a convenient 
site for the Canal in question at sucha place that vessels going to or coming 
from sea may navigate through the St. Lawrence and such Canal to Lake 
Champlain, that he has carefully perused these Petitions and Resolution, and 
also the papers relating to the matter of record in his office ; that a survey was 
made in 1847, at the request of certain individuals who contemplated to construct 
the Canal as a private enterprize, and that such survey was confined to a par- 
ticular line with its terminus at Caughnawaga, above Montreal, so as to be 
within the locality these persons had in view ; that he is of opinion, considering 
the great importance of the subject, that a new survey should be made without 
delay by competent engineers, who should report as to the most convenient 
site for the said Canal; and the probable cost thereof; and requesting that 
authority may be given to the Commissioners of Public Works to have the sut- 
vey effected. 

The Committee recommend that authority be given to the Commissioners of 
Public Works to cause a survey to be made for the purpose of ascertaining the 
most eligible and convenient route for a Canal, from some point on the St. Law 
rence to Lake Champlain. 


Certified. 


(Signed,) WrH. LEER; 
Cli ©) 
To the Honorable 
The Commissioner of Public Works, 
&e., &c., &e. 
A975 
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INSTRUCTIONS FOR J. B. JARVIS. 


Pusiic Works, 
Quesec, 12th August, 1854. 


Sir,—As you have been pleased to signify your willingness to undertake 
the duties connected with the loeation of the contemplated line of Canal between 
the River St. Lawrence and Lake Champlain, in the performance of which the 
Commissioners of this Department were most desirous to have the benefit of the 
counsel and experience of a gentleman of such admitted high standing, it now 
becomes necessary that you should be informed as to the points upon which your 
opinion and advice is more immediately sought for. 

The advantages to this Province which are calculated upon from the con- 
struction of this Canal are fully set forth in the Annual Report of this Depart- 
ment to the Legislature for the year 1852, in pages 32 to 88. A copy of this. 
Report is herewith transmitted. By reference to it you will perceive that the 
objects aimed at are :— 

To complete the chain of Canals already in use, and to render them profit- 
able as well as a convenience to the Province. 

To enable cur Canals to compete successfully with the Erie Canals, and the 
Railways on the south bank of the St. Lawrence, in the transport of property to 
and from the Atlantic Seaboard in the United States, and with the Western 
States and Canada. 

To furnish a cheaper, quicker, (and from reduced transhipments) a more 
desirable route to the great trade which passes between tide water in the 
Hudson River, the Railways in New England and the City of New York on the 
one hand, and the Western States and Canada on the other; and thus to bring 
traffic and tolls to the St. Lawrence Canals, which, by the competition of the 
Oswego and Erie Canals, and the Ogdensburg and other Railways, and the want 
of an efficient connection between them and Lake Champlain, obtain searcely 
any of the transit trade between the Atlantic and the Western States or Ca- 
nada. 

To enhance the value of one of our great staple exports (lumber,) by furnish- 
ing a direct, cheap, and capacious connection between the great lumbering dis- 
tricts of the Ottawa, the Upper and Lower St. Lawrence, and the greatest lum- 
ber mart in the world, that of Albany and Troy. 

By connecting Lake Champlain with the St. Lawrence upon an efficient 
scale, to open the districts upon that Lake to the sea, via Quebec, and afford 
them a shorter and cheaper route for imports of coal, iron, salt, fish, oil, &c., 
which articles can be had down at Quebec at cheaper rates than at any other 
American port, in consequence of the larger amount of tonnage entering inwards 
in ballast. 

Such were some of the principle objects considered attainable by the con- 
struction of this work, in 1852, when the Report alluded to was written, but the 
Commissioners are of opinion that the altered circumstances under which the 
Province will be placed by the passing of the Reciprocity Act, and the opening 
of the River St. Lawrence to our American neighbors, afford increased and 
strong grounds for belief in the great importance of this work for the develope- 
ment of the resources of the country. 

Your views upon the points embraced in the foregoing are particularly re- 
quested, especially with respect to the trade of the Great West, its channels, whe- 
ther in use or in course of construction, the changes that are likely to take place 
in a great portion of it, as regards its transport eastward by the Lakes and Rivers, 
instead of down the Mississippi, upon the completion of the several lines of na- 
vigation and railways leading from the interior to those Lakes; and the probable 


proportion of it which may be induced down the proposed canal, for the supply 
of the Easiern States, the West Indies, &. 

Your opinion also as to how far such trade may be interfered with, or com- 
petition formed by the several lines of Railway North and South of the Lakes 
and River now made, or in course of construction, will also be considered va- 
luable, not only from your intimate knowledge of that trade and section of coun- 
try, but as President of an important Railway there. 

The next point on which your well-considered opinion is requested is the 
general location of the line, and particularly its terminus on the St. Lawrence. 
Upon this much difference of opinion exists, traceable, in a great measure, to the 
Separate or local interests of the several sections of the Province. 

As the Commissioners desire that this question shall be decided unbiasedly, 
and solely upon grounds connected with the accommodation and facilities for 
the contemplated trade, together with the engineering difliculties or otherwise, 
which may be found to exist; it is well merely to state that some advocate the 
line to start from Sane Point, on the Beauharnois Canal, thereby, as they suppose, 
to carry such a level as weuld overcome the summit between the two waters at 
ihe least expense; others urge the selection of Caughnawaga, opposite the head 
of the Lachine Canal, as being the place most convenient for the Ottawa trade, 
The interests of Montreal naturally desire its commencement at some point oppo- 
site or a iittle below that city, the pepulation, trade and importance of which 
must necessarily command due attention; and, finally, there is a party who con- 
sider that the route of the Richelieu River should be that decided on. 

The advantages and disadvantages of each of these propositions will, no 
doubt, be duly perceived and weighed well by you, prior to your coming toa 
eonclusien. 

The third point to which your attention is requested is as to the depth of 
water and dimensions of the Lock and Uanal which it may be in your opinion 
the most advisable te adept, and an approximate estimate of the cost of 
the work, the nature of the trade to be calculated on, the class of vessels 
suited for it, the capacity of the present Canals, and the capabilities of the 
harbours on the Lakes, will, no doubt, materially govern your decision on this 
point, which is more important, as by the scale of this Canal, will be determined 
also, that of the enlargement or new branch of the Welland Canal, a work which 
it is believed must be undertaken at no distant day. ’ 

Besides the foregoing the Commissioners will be obliged by receiving your 
views and advice upon any other branch of the question that you may think ne- 
cessary to touch en. 

It is most desirable that your Report should be received at as early a day 
as the efficient discharge of the duty will permit, with a view to which you will 
make such arrangements as you may deem expedient, 


i am, 
Sir, 
Your most obedient servant, 
(Signed,) J. CHABOT, 
Chief Commissioner Public Works, 
J. B. Jarvis, Esq., | 
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Monrreat, 13th February, 1855. 
To J. B. Jarvis, 


Civil Engineer. 


Srr,—In accordance with your letter of instructions, dated i6th August, 
1854, I came to this City, and delivered the letter of introduetion you furni ished 
me with, to the Hon. H. H. Killaly, who immediately furnished me with a party 
of assistants. And I proceeded at once to make the necessary examinations, 
and surveys, to make an estimate of the cost of building a Ship Canal to con- 
nect the navigable waters ef Lake Champlain, with the River St. Lawrence. 

I have made a careful examination of the several lines reported upon; they 
have been examined with reference to the kind of material to be excavated (by 
sinking test pits) as well as the quantities that would have to be moved in 
building the work. 

It is probable that the entire amount of the different kinds of work, on either 
of the lines, will not vary much, from those given in the estimate. 

The estimates have been made for a Canal with 80 feet of width at bottom, 
alepes of two horizontal, te one vertical, with banks, sixteen feet high, and cal- 
eulated in ordinary times, for eleven feet sree h of water, and during the seasons 
when there may be unusal high water in the St. Lav wrence, and the Lakes, to be 
used with twelve feet of water. The Locks to be 230 feet long, on the clear 
between the gates, and 36 feet wide, with one foot less depth of water on the 
Mitre Sills than there is depth of water in the Canal. 

The Aqueducts and Culverts are all of sufficient dimensions to allow: the 
Canal of the full size to pass over them 

The masonry in the Locks, Aqueducts, and Culverts, is estimated for on 
the supposition that it is to be ef the first quality ; stone masonry laid through- 
out in Hydraulic cement mortar; the face stones in the locks to be cut so as to 
lay to one-fourth of an inch join; tthe backing to be rubble work. 

The Aqueducts to be rubble masonry, piers and abutments with wooden 
trunk, It is expected that the masonry of the piers and abutments will be made 
of large stone, laid in courses, through it is not intended that every stone shall 
fll he full depth of the course in tohict it is laid, but that the course may be 
made of one or two stones in depth. 

The masonry of the Culverts to be rubble, except the bottoms and wing 
walls; the bottom arch to be ef cut stone, founded on concrete masonry; the 
Wing ‘wall to be laid dry. 

“The estimated price for lock walls is $8 per cubic yard ; Aqueduct masonr 
$7 per cubic yard; Culvert masonry, $10 per cubic yard ; Concrete in fou iddtion, a 
50c. per cubic yard. Dry wall in wings of Culverts, $2 50c per cubic yard. The 
price for Culvert masonry is high, in consequence of j its being necessary to put in 
concrete foundations, and a cut stone arch in the bottom, as nearly all the streams 
that they are intended to pass, are entirely dry during a great part of the 
summer. 
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The first line estimated on, is by the way of the Chambly Canal and River 
Richelieu. There are several bars in the river between Rouse Point and St. 
Johns, which will have to be dredged, to give a uniform depth of ten feet of 
water during the low stages in the Summer and fall. In the aggregate these 
will not amount to more than (2) two and one-fourth miles in length, and are 
of a soft material, that may be easily dredged. 

At St. Johns it will be necessary to build a new Pier, to make a proper har- 
bour for vessels, and for the reconstruction of rafis going South. It is proposed to 
build a new Guard Lock to the east of the present one, at about the same point 
on the River, and retain the present one as a sluice to pass water into the new 
Canal, and to enlarge the present Canal, from the Guard Lock to the head of 
Iock No. 2. For a great part of this distance, the present Canal is built in the 
River. It is proposed to enlarge that portion of it along the river, by building a 
bank in the outside of the present tow-path, except at some points where it may 
be necessary to cut into the points, to procure material, and to preserve a good 
line. 

The present Canal is made for the most of the distance, opposite the Island of 
St. Therése, by using the West channel of the river. The estimates are based on 
the supposition, that this channel will be used to the end of the Island, and the 
Canal continued in the River below it for 3800 feet lineal, by constructing a new 
bank for that distance, from this point, it is intended to cut a new Canal for 2000 
feet, Joining the present Canal at the waste weir, just south of Hatt’s Mills; by this 
arrangement the river or wide reach will be extended for about a mile further than 
it is now used. ‘The bottom of that part of the river which would be brought inte 
use by this extension, is lower than the bottom line of the Canal, so that no exca- 
vations would be needed to get the proper depth of water in the Canal. 

Where the banks of the enlarged Canal will have to be made in the river, pro- 
vision has been made in the estimate for substantial retaining wall, and at those 
places where the water is deep, the estimate provides for crib work to found the 
wall upon. From Lock No. 2, to Chambly basin, I have made an estimate for an 
entire new Canal, to be located on the west side of the present Canal, keeping close 
fo it, until it comes near Chambly, where it will curve into the basin at the south 
side of the present Locks, coming as close as possible to them. It is intended to 
make the same number of Locks, and of the same lift as those now in use; by this 
arrangement the Canal can be enlarged, and brought into use, without interfering 
with the navigation of the present Canal. The Locks on the present Canal will be 
valuable as sluices for the enlargement. 

From soundings that I have had made in the river below Chambly, it is evident, 
that by raising the Dam at St. Ours four feet, it will give ten feet of water at all 
points on the river, during the driest times. For nearly the whole length of the 
river, the water is of a much greater depth. The bars which form the present 
shoals, are of a material which might be dredged, but it is probably cheaper to raise 
the dam, than to improve the navigation by dredging, and the estimates have been 
prepared with this view. 

The second line estimated on, is from St. Johns to Longueiul. The line will 
follow over the same ground that would be occupied by the Chambly enlarge- 
ment for 8? miles fram St. Johns. It then bears off to the west at the foot of the 
high ground or hill, known as the “ Grand Coteau,” and follows the foot of that 
high ground, until the line crosses the Little Montreal River, at which point it 
turns to the north and runs in a line almost straight to Longueiul, terminating 
in the St. Lawrence at the west side of the depét of the Grand Trunk Railroad 
Company. 

Immediately after leaving the Chambly Canal, a little heavy cutting occurs 
for a few hundred feet. After passing this cut to the Little Montreal River, a 
distance of about five miles, the country is favourable for a wide Canal, and it 
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would add but little to the expense, to make it from 150 to 200 feet wide. After 
passing the Little Montreal River, low ground is encountered for about 2} miles, 
and as the work will be principally embankment, it will be as cheap to make 
the Canal from two to three hundred feet wide, as of any narrower width, 
beyond this the cutting is more than enough to make the banks. It would 
materially increase the expense to make a channel of more than the ordinary 
size. A considerable rock cutting is found on the north end of this line, which 
eannot be avcided [had examinations made to find a shorter line, but was 
entirely unsuccessful. 

The third line estimated on is from St. Johns to Caughnawaga, with the 
Champlain level as a summit. This line will follow over the same ground that 
would be occupied by the Longueiul Canal, until it crosses the Little Montreal 
River, and from there continues on at the foot of the hill, which, with a few 
breaks extends to Caughnawaga, There are few places where heavy cutting is 
encountered for short distances, but the greater part of the way, a Canal 150 to 
200 feet wide might be made as cheap as a narrow one. 

The St. Lawrence near Caughnawaga has many bars and shoals in it, no 


‘practicable place could be found to terminate the Canal until after passing more 


than 14 miles to the west of the Village, at this place there is a broad, deep 
channel, extending across the whole river, having.its other terminus at the head 
of the Lachine Canal. In sounding the river, no place was found in this channel 
between the South Shore and the Steamboat Channel with less than fifteen feet 
of water. J have sounded the river with great care, with a view of getting a 
terminus further east, and am satisfied that there is no safe place between this 
point and the Lachine rapids, to make a safe Terminus. There is but little 
heavy work at any point on this line. The materials are all of a good quality 
for building a Canal. The line, after leaving the Chambly Canal, is very straight, 
though it forms quite a circuit to get round the north-east point of the ‘ Grand 
Céteau.” ; 

The Fourth Line estimated upon is in almost a direct line from St. Johns 
to Caughnawaga. It commences just north of the Barracks at St. Johns crossing 
the Railroad at the south of the passenger depét, it then follows at the west side 
of the Railroad, and parallel to it for three miles, where it bears off in a westerly 
direction in almost a straight line, to within four miles of its terminus at the St. 
Lawrence, at this point it takes a more northerly direction, and runs in a direct 
line to the St. Lawrence, terminating at the same place that was selected for the 
Champlain level to terminate. 

By this line it will be necessary to ascend three locks to the summit. These 
locks will all be within two miles of St. Johns. The descent is by five locks 
which are all within four miles of the St. Lawrence. All the locks are of 124 
feet lift each. The short levels are all long enough to make good reaches for 
navigation. 

‘The summit on this line will have to be supplied by a feeder from the St. 
Lawrence, taken from some point further west. In accordance with your in- 
structions, [have made anestimate for the feeder, to be the same size as the 
Canal, and to be navigable, and also another estimate for a feeder of smaller 
dimensions, intended only to be of sufficent size, to supply the Canal with 
water. 

The Country from St. Johns to Canghnawaga and Beauharnois on this route, 
is of a very favorable character to build a Canal in. The excavation will) 
generally be easy, and the material good for water tight works, § 

The only place that Rock will be found in the excavation of this line of 
Canal, is near Caughnawaga, and there is but a small quantity at that place, no 
Rock will be found in the exeavation for the feeder. | 

This line of Canal and navigable feeder might be made wider than the regu- 
lar size, for a great part of their length without increasing the expense. In some 
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places it will necessary to increase the width, to get the materials for the banks. 
For a large part of the distance it can be made 200 to 250 feet wide, as cheap 


as any less width. 


For the cost of the different lines, I would refer to the accompanying esti- 
mates, and fora more correct knowledge of the differentes routes, to the accom- 


panying Maps. 


I have been aided in this survey by the following assistants, Messrs. Samuel 
Gamble, Wiliam D. Jarvis, William G. Pemberton, George E. Lindsay, George 
Bathgate, and W. U. Graddon, who have conducted their several duties with a 
highly commendable intelligence, industry and fidelity. 


Estimate of cost of the proposed St. Lawrence and Champlain Canal, 


(Signed,) 


Respectfully yours 


EDW cre URAL ae 


Civil Engineer. 
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Second.—By enlarging 
the remainder “of the distance to Longueil. 


Dredging bars in River be- 
tween Rouse’s Point and 
Beeolns. ruse ey... te secle 

New Pier at St. Johns...... 


Excavation of earth....... 1,484,000 ee a 30c. 
‘i vi 106,000 AON ie ancl 
¥ fee ae 5,650,000 oe ot ae BUC 
& rock 107,000 ior @ BI 2OC. 
bs “ 276,000 on ee hE OO 
. HRs Sage 112,000 er 75¢. 

Beiver Walls wath, fds cs a) viene 52,000 “© a $1 00c. 
se BAe is < v< 25,600 ox Gon Loove: 
Renee reer ae ety 2,700 oot Gene, OU e 

Brome Alea helps wes. nels 14,600 a 75c. 

rib Works sein Gs'e s.'es 4% 1,105 ,000 cubic ft. a 4c. 

Clearing out River Reach 

and building new Tow- 

Patio, ome s oi. seee1- 10,000 Jineal ft..¢yl-00c. 
Be COAG Setac o's seize 340s 2 miles a $1,000 
One Waste Weir.......... 

Hight Culveris. liteairse 

Gue. Guard Teele Lae aAtesis 

Lockage .. TO ces (2 feet , @ $5,000 

eee whee! es e's : 6 a 5,000 

Montreal River Aqueduct. 

One Rail Road Drawbridge 

Fourteen Road Bridges.... A ea. a 38,000 

Bieta Longue. 05.05. 

Stone protection wall in- 

eimerof Canal... sf... 28.28 miles a 20,000 
And for Contingencies and 

Engineering, ten per cent 

Total Cos t 


part of the Chambly Canal, and building 


140,000 cubic yards, a 25c. ¢ 


85,000 
50,000 
445,200 
26,500 
730,000 
133,750 
276,000 
84,000 
32.000 
38,400 
5,400 
10.950 
44,200 


13,600 
2.000 
5,000 

44 000 

40,000 

360,000 

30,000 

39,000 
5,000 

42,000 

100,000 


new Canal for 


565,600 $8,157,600 


315,760 


43,473,360 


Third.—By enlarging part of the Chambly Canal, and building new Canal, for 
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MIVETY Wall eres entete) weno a000 ca” Te tics 

Gig = SA ree Rekees 10,000 Se eine COG: 

M cine tecee tape” Wn0,000 petri Les UC 


& 35,000 


50,000 
445 200 
383,500 
652,600 
133,750 
922 000 

84,009 

32.000 

10,000 

38,400 


BA Car SMU aver Ma DH a 2,700 ey wan @ VOOe. 5,400 
Lone va linas ey wre ee BOD AN 7T5e. 10,950 
Crib Work... ak 105, 000 cubic ft. a Ac. 44,200 


Clearing out Hee vie ever 
and building New Tow- 


Mae UnMe 18 ,600 lineal ft. a 1 00c. 13,600 


New Road.. AAD ape 2miles a¢1,000 2,000 
Waste Weir: 5,000 
Two Sluices ne roekee 2 feet a 5,000 10,000 
Nine: Gulverte: oro es 62,500 
Montreal River Aqueduct. 39,000 
St. Phillippe iM 21,000 
La Tortue . 36,000 
St. Pierre hi 21,000 
Cr aArOTyOCk Meigs ese bee 40,000 
MOCK Pic delete ts. wisel ¢ 25 feet a 5,000 125,000 
Two aaa eh Dit a 5,000 10,000 
Two Rail Road Bride 2es, Dn a 5,000 10,090 
Twenty-one Road Bridges pa Wi a 38,000 63,000 
Pier at Caughnawaga... ri 50,000 
Altering Rail Road........ 25,000 


Stone Protection Wall in- 
sidesor, Canal) ssi. es 34.46 miles a 20,000 689,200 


Add for Contingencies and $3,369,300 
Engineering ten per cent. 356,930 
Total cost... ..0i00. Bose oemes 


Fourth.— By building a Canal from St. Johns to Canghnawaga on a direct line, 
with a navigable feeder from the Beauharnois Canal. 


Dredging bars in River be- 
tween Rouse’s Point and 


St. Johns............... 140,000 cubic yards, a 25c. § 35,000 
New Pier at St. Johns... 20.000 
Excavation of earth... .... 1,700,000 3 a 25ce. 425,000 

ne ER AUMIREe oa stats ~ 3,950,000 i a 20c. 790,000 

rf TOC Kh. sss 90,000 rf a $l 50 O00 
Montreal River Aqueduct 39,000 
St. Phillipe, a 21,000 
La Tortue, 4 36,000 
St. Pierre, Ef 21,000 
Ten Culverts, 85,000 
MAC ICA E's se 'oe sw he lis! Lule rales 100 feet a ¢ 5,000 500,000 
Sluices,. Bk ae i aA Siena 5,000 40,000 
Two Railroad Bridges. Bae ade 2 a 5,000 10,000 
Twenty-five Road Bridges. 20 a 3,000 75,000 
Protecting wall inside of 

Canal.. LAS OU Shee a Baa et 0,000 511,400 
Pier at Caughnawaga... : 50,000 


$ 2,708,400 
Add for Contingencies and 
Engineering, ten per cent. 270,840 


Ce 


Total cost without Feeder, ¢ 2,979,240 


~ 
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NAVIGABLE FEEDER. 


From Beauharnois Canal. 

Excavation of earth......._ 790,000 cubic yards, a 25c. 197,500 

i ey ele) 1,981:000, 1.8 a 20c. 390,200 
Chateauguay Aqueduct... 125,000 
1 Boa a ao LEARY ae 60,000 
Oulverts.:. oo. . ek sh eet 10 45,000 
Ten road Bridges...... : 10 a 3000 80,000 
Stone Peteation wall in- 
side of Canal.... 16.19 miles a 20000 323,800 


Add for Contingencies and 
Engincering, ‘ten per cent. 
Cost of line without Feeder, 


Total cost, 


1,171,500 
117,150 


1,288,650 
2,979,240 


& 4,267,890 


Fifth. —By building a Canal from St. Johns to Caughnawaga on a direct line with 
a feeder from the Beauharnois Canal that is not navigatle. 


PAPER VEVLN. vio check Aw 6 kent al ole 
Feeder from Beanba tot 
Canal not navigable. 


Excavation of earth 
66 


saseeee 1,951,000 
Chateaugauy Acqueduei... 


790,000 cubic yards, a 25e 
“s a 20¢c 


St. Louis Ay iiiseare susie 
Culverts A Snisen aetran 10 
Ten road Bridges......... 10 


Total as in last account, 


Say for feeder not naviga- 
ble, cost one-third of the 


Add ten pcr cent as before 


Total cost, 


197,500 
390,200 
125,000 
60,000 
45,000 
30,000 


a ee 


# 847,700 


280,000 
28,000 


$3,287,240 


2,979,240 


& 308,000 


Sixth.— By building a Canal from St. Johns to Beauharnois on a direct line with- 


out branchto Caughnawaga. 


Dredging bars in River be- 
tween St. Johns and 
Rouse’ s* Polat... 


140,000 cubic yards, a 25c. 


@ 35,000 
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To the Honorable the Commissioners of Public Works for the Canadian Government. 


GenTLemen,—By your instructions dated August 12th, 1854, I am called 
upon to make examinations and report on a proposed Canal to connect the St. 
Lawrence River with Lake Champlain; and also, on questions of trade, and 
engineering on this and works in connection that will be involved with this enter- 
prize, ‘The general practicability of the workis not questioned, and as several 
matters relating to the proposed Canal will materially depend on the views that 
may be taken of its connections, it has appeared proper to discuss them in the 
first place. 

The Report of your Board referred to in your instructions has been carefully 
considered, and you will judge of its influence on my mind, by observing the 
tenor of this communication. 

It is proposed to consider the several matters embraced in your instructions 
in the following order: 

Ist. The Western Trade, and the influence of Railways on the same. ~ 

2nd. The competition the Canada improvement must experience for the 
Western Trade. 

ord. ‘The dimensions of Canal and Locks, best adapted for the navigation. 

4th. The Lumber and other Canadian trade. 

Oth. The question of tonnage and revenue. 

6th. A description of the several routes forthe proposed Canal, with approxi- 
mate estimates of cost. 

7th. The advantages of the several routes proposed, for the trade that is to be 
accommodated. 

First.—The Western trade.—This is understood to be the trade that centres 
on the great Lakes, that form to a large extent the boundary between Canada 
and the United States, and seeking an Atlantic market. 

From early engagement in the Public Works of the State of New York, my 
attention for more than thirty years has been directed to this trade. The idea 
gives the impression of magnitude. Its progress has out-stripped anticipation, 
and [ enter upon its discussion with great diffidence. 

Betwen the Lakes and the Ohio and the Mississippi Rivers above theimcon- 
fluence, and west of the latter from its confluence with the Missouri River, is em- 
braced a vast extent of country that for natural fertility is not surpassed by any 
territory of equal extent on the Globe. At the commencement of the present 
century this large territory was substantially an uncultivated wild,—and for the 
first quarter of this century, its settlement was mostly confined to the border of 
natural navigation. : 

Previous to the year 1825, the trade of the Lakes was trifling. The Erte 
Canal was opened this year, and the tide of emigration began to move with great 
force to the Lakes. Hitherto the commerce of the West bad mostly taken the 
Mississipi River. For fifteen years the inHux of emigration was such as 10 con- 
sume the greater part of the surplus productions that would otherwise have 
sought the Lakes as its outlet toan Atlantic market. ; 

Emigration has continued and still proceeds with an increased ratio, but 
the fixed population has so increased, that it is steadily and rapidly gaining in its 
surplus production over all «lomestic demands. The Eastern bound tonnage of 
the Erie Canal derived from the Lakes in the year 1836, was 54,219 tons, and 
in the year 1853, it was, 1,213,690 tons, or twenty-two fold in 17 years, and the 
territory for the most part is not only in the infancy of settlement, but a large 
portion of its trade has taken the route of the Mississippi. Nearly all the natural 
navigation of rivers within its borders is connected with the Mississippi, and 
until ariificial channels of navigation and railroads were opened, trade with 
the Lake ronte was restricted to such distances as could bear transportation to 
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its ports, over common roads, and these on the rich soil of the West, were very 
inferior of their kind. 

The advantages of the Lake route soon drew the attention of the enterpris- 
ing settlers at the West to the necessity of better means of transport from the 
interior. Ohio constructed two canals; Pennsylvania one, and Indiana one, 
all connecting the Ohio River with Lake Erie. The Indiana Canal has but 
recently been conpleted. Ilineis has constituted a canal from Chicago, at the 
head of Lake Michigan, to the head of navigation on the [ilinois River. These 
canals are more or less subject to a deficient supply of water, an evil that will 
no doubt be corrected, and with other improvements will make them more valu- 
able means of transport than they have hitherto been, and greatly strengthen the 
trade of the Lakes. 

The railroad improvement has come in, and will prove a vast auxiliary 
to the Lake trade. It is eminently adapted to produce great influence on the 
commerce of the West. Their great facilities for light traffic, especially in pas- 
sengers, and the favourable formation of the country for their construction, per- 
mits them to be made and supported, where a canal would be impracticable 
for want of water, or where, if made, the heavy trade to which it ts adapted would 
not be sufficient for its support. Four years since, the only railroad conect- 
ing the waters of the Lakes with those of the Mississippi, were two in Ohio, 
connecting Cincinatti with Sandusky and C‘eveland on Lake Erie. The Ga- 
lena railroad was commenced at Chicago, and had extended about 40 miles. 
There are now three railroads that connect Chicago on Lake Michigan with 
the Missouri. One at Galena, one at Rock Island and one at Alton, near the 
mouth of the Missouri. Other railroads are made and in progress that will 
more or less affect the course of Western trade. Their progress within the last 
four years has been unparalleled, and though now checked by the stringency of 
monetary affairs, they will be carried forward with little delay 10 mect the legi- 
timate wants of a growing commerce. By an inspection of the Railway Map, 
it will be seen, the roads generally point to the Lake Ports, and their promoters 
look to the Lake trade, as their main reliance for traffic. 

The effect of canals and railroads is to open greater facilities for intercom- 
munication, extend the settkement of the country from the banks of navigable 
streams, and cause it to spread over the whole surface, causing thereby a general 
increase of trade. This will greatly amplify the volume from that portion which 
has heretefore sent its trade to the Lakes, while it will extend its area to sections 
heretofore tributary to other routes. The Rock Island railroad was the first to 
connect the Lakes with the Mississippi. It was opened in February, 1554, and 
has had a large freight trade from that river. In the fall of 1853, [ made a journey 
from the Mississippi at Rock Island West, 180 miles to #t. des Moines 1 found 
but few people onthe route, but they were looking to the opening of railroads 
to Chicago as their course of trade. And it may be remarked, that the Western 
people generally for obvious reasons, prefer the Lake route. 

It will be conceded that the City of New York is the principal centre of Ame- 
rican commerce, and the products of the West that take the Mississippi route, 
have, to a large extent, to be carried to New York for a market. And as the 
Lake route has the advantage of more favourable climate, it must be preferred 
even with some increase in the expense of transport. 

The Pork trade has heretofore been mostly confined to the river cities. The 
railroads will transfer the most of this to the Lake ports, and instead of Cincinnatti 
and St. Louis being the great packing establishments, we must look for them at 
Milwaukie, Chicago, Toledo, and Cleveland, as the great centres of packing for 
Pork and Beef. 

In his able report on the enlarged Erie Canal for 1853, W. J. McAlpine, 
Esq., then Chief Engineer of New York, shows that the trade of the Mississippi, 
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above the mouth of the Ohio, will be directed to the Lakes, and thus secured to 
the Erie Canal. It will doubtless fluctuate more or less from any line of demar§ 
cation that may be made, by circumstances common to commercial operations, 
and the nature of the avenues through which it moves. At times the Mississippi 
will be open and the Lakes closed by ice. Again the supply and wants of one 
section of country will at times produce more or less a change in the course of 
trade. But taking into view, cost of transport, climate and market, there can be 
no doubt the great mass of trade will follow the Lake route as indicated by Mr. 
McAlpine. ‘The tendency is that way, and the progress of improvement in the 
mean of transport all more in that direction. 

The diversion by routes that must cross the Alleghany range of Mountains, 
cannot materially aflect the volume of Lake commerce. 

The area of the territory tributary to the commerce of the Lakes, and lying 
east of the Missouri River, may be estimated at over 800,000 square miles, and 
that west of the Missouri at 250,000 square miles. The latter is yet a wild 
Prairie, and from its inland position will only be able to send the more valuable 
productions of Agriculture toan Atlantic market, But it has a fertile soil, and 
will be brought into cultivation, and must eventually contribute largely to swell 
the volume of the Western Lake commerce. 

Of the 300,000 square miles east of the Missouri, not more than one-eighth 
is now occupied by settlement. With this sparse population, and its surplus pro- 
duction to a large extent drawn to supply its large ingress of new settlers, it fur- 
nished in 1853, an eastern bound tonnage for the Erie Canal as before observed, 
of 1,213,690 tons—and a western bound tonnage, via Erie Canal during the 
same time of 261,752 tons. In the progress of eastern bound trade, the tonnage 
on an average more than doubled, in each successive term of four years; for three 
terms from 1836, and from 1848 to 1853, a term of five years, the tonnage was 
doubled. At whai rate it will proceed to increase hereafter, it is difficult to con- 
jecture. ‘The tide of emigration is now moving with increased volume,—im- 
provements that will produce a rapid augmentation of this trade have just come 
into use, and others are in progress. The Erie Canal of New York will soon be 
enlarged, and by cheapening navigation from the Lakes to the City of New York, 
will increase the Lake trade, not merely by extending the area of its drainage, 
but by embracing a wider range of bulky or heavy articles, that will not now 
bear transportation. From the history of the past, and the prospects for the fu- 
ture, itis regarded safe to estimate, that the tonnage will be doubled in the next 
six years, aud quadrupled in the next fifteen years. It will be seen that no 
special notice has been taken of the trade from the North side of the Lakes, 
nor of the trade that will come from the mineral sources in the Basin of Lake 
Superior. If this progress is realized, at the end of fifteen years the Eastern bound 
tonnage will be five millions of tons, and the Western bound over one million of 
tons, and the trade will not be more than half realized. If this trade as it may 
be expected to exist in fifteen years, was ali to pass the Erie Canal, (the local trade 
of the Canal remaining as in 1853) the arrivals at tide water would be over 
three times larger than it was in 1853, or seven and a half millions of tons; and 
the total movement on this Canal would be 9 millions cf tons per annum. And 
although enlarged as now contemplated, that channel would be found wanting 
in capacity, for the convenient accommodation of so vast a trade. 

Fifteen years is not a long time to look forward to meet the growing wants 
of this trade, and especially when the evidences of its probable growth are so 
strongly indicated by its history, and the facts of its,expanding power. Hitherto 
the most sanguine have not anticipated its progress. 

In considering the subject thus far, no allusion has been made to the Lake 
tonnage that has been carried by Rail Roads from the Lakes, to and from tide 
water, though a portion has been borne by Rail Road, it can have no influence 
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on that portion of the tonnage carried by the Erie Canal, which is the basis of 
the reasoning adopted, unless it could be shown that the Rail Road tonnage 
will, in future, increase in its ratio on the Canal. Hitherto the Canal has been of 
comparatively small dimensions and crowded in its business, which will be ma- 
terially improved in cost, and expedition of transport, when enlarged as contem- 
plated. Nosuch improvement can be expected on the Rail Roads, as it appears 
now generally conceded, that their freight charges have been too low to afford 
a remunerating profit; and therefore, while the Canal charges will be reduced, the 
Rail Road charges will be stationary or increased, and the basis of our reasoning 
is not likely to be disturbed. It would not be reasonable to assume, that no im- 
provement could be expected in Rail Road transport. Experience will doubtless 
make some progress in reducing the cost, and indeed very considerable improve- 
ment (as above intimated) is necessary to enable them to maintain themselves 
on the rates of freight charges that have been hitherto established. , But it is not 
believed there is reasonable ground to anticipate such improvement in the cost of 
freight charges on Rail Roads, as will be equal to the improvement in Canal 
charges, wken the Erie Canal shall be enlarged to the plan now in progress of 
construction. | have thus far taken the Erie Canal in comparison with other 
means of transport for this trade, for the reason, as will hereafter appear, that this 
is the only channel that will be able to maintain material competition with the 
projected imporvement. 

The Rail Roads, however, have transported a considerable amount of freight 
from the Lakes to the Atlantic Cities, and many persons suppose they willina 
great measure supersede Canals, and be the favorite mode of transportation. It 
is evident this conclusion has been reached, without consideration, especially 
when applied to channels of great trade. There are doubtless many situations of 
considerable importance, where a Rail Road would be a more profitable improve- 
ment than a Canal, as a means of intercourse. The Rail Road is of a great 
value for the transport of heavy freight, but is especially valuable for the transport 
of passengers, and for light, valuable, or perishable freight ; and when the propor- 
tion of heavy freight is comparatively small, the Canal could not be supported, 
though the iiail Road may be quite prosperous. And so it happens that Rail 
Roads near and parrallel to Canals, carry a considerable amount of freight. As 
for instance, the New York and Erie, and the New York Central Rail Roads may 
be regarded as specimens of this kind of competition. The New York Central 
is as favourable a road in lines and grades, as will often be found for so great a 
length, is near the Canal for its whole distance, and about one fiith shorter, 
There are articles of freight that can be transported ona Rail Road, namely, such 
as are of a perishable nature, as fresh provisions, vegetables, fruit, &c., and live 
stock, for which a Canal is either poorly or not at all adapted. Articles that are 
light and valuable, and can afford to pay an extra charge for the expedition of 
Rail Road transport, will give the Road the preference to the cheaper, but slower 
movement on the Canal. When the prices of bulky and staple Agricultural pro- 
ducts rule high, and especially if the market be in an uncertain or feverish state, 
more or less may be expected to take the Rail Road, as during the past season, it 
is believed the Rail Roads from Lake Erie have carried more flour than in any 
season before. Again the Canalsin this latitude are closed near five months by 
ice, during which time all freight that can afford to move at Rail Road prices 
will go forward, and with the present high prices for the staples of Agriculture, 
there will be a much larger transport by Rail Roads than usual. It must there- 
fore be conceded, that Rail Roads will find a class of freight they can secure, and 
may do a substantial business notwithstanding the competition of Canals ; and 
both means of transport may be quite successful, where there is a large traffic, in 

- which each shail take its appropriate part. 


16 


inet 


Sooo 


In regard to the trade under consideration, it may be remarked, that the 
great mass is composed of bulky and heavy articles, of such general value, as 
materially feels the weight of transport charges, especially if the distance moved 
be great, and cannot under the general condition of the market afiord to pay 
much additional, to save a few days of time in transit. In this we are not left 
1o conjecture, as it appears from the report of Mr. McAlpine before referred te, 
that the proportion of tonnage on the Erie Canal, and on the New York Centra 
Railroad for four years, from 1848 to 1852, was, as 32 on the Canal to 1 on the 
Railroad, and when applied to the more heavy articles the comparison was trebly 
more favourable for the Canal. This ratio has no doubt been for 1853 and 1854, 
more favourable for the Railroad, but not such as to disturb the main principle 
involved, namely, that the cheapness of transport will in general secure to the 
Canal, the great mass of heavy freights; and especially if the Canal be large, 
and of its kind, adapted to the most economical transport. It is doubted if there 
is a case, where Canal and Railroad transportation devoted to a general trafhie, 
that affords a more favourable opportunity for comparing their relative merits, 
than that above taken, and as they are designed to provide for the particular 
trade under consideration, are most applicable to this investigation. It has been 
shown what the effect has been, with the Canal comparatively small and inconve- 
niently crowded with business, and it may be inferred that the Railroad will 
have small chance of obtaining the heavy class of freights, when the Canal shall 
be enlarged as now proposed, by which the transport will be cheapened, and 
the capacity greatly enlarged. ‘I'he saving in time by Railroads, over water con- 
veyance is most important when appertaining to short routes, when, for long dis- 
tances, as from Chicago to New York, the delay incident to transferring freight 
from one Railroad to another, on the average, would occupy so much time, that 
little if any thing would be gained over a propeller, that could run to and from 
those poris without breaking bulk. 

The Railroads that cross the Alleghany range having respectively their 
Atlantic termini at New York, Philadelphia, Baltimore, and Richmond, can 
have but small influence on the heavy traffic that tends to the Lakes; and those 
on the shores of the Lakes, running parallel with Lake navigation, will be quite 
unable to compete with the Lake for the heavy class of freights, except so much 
asmay be sent forward when Lake navigation is closed by ice. The amount of 
this will depend on the condition of the market, and can never make a serious 
impression on the quantity of Lake ‘Trade. 

The Northern New York Railroad, extending from Ogdensburgh on the St. 
Lawrence to Lake Champlain, has transported a larger proportion of heavy freight 
from the Lakes, than the roads before mentioned. This has arisen from the 
local circumstances of this road. It carries the agricultural products of the Wes- 
tern States to supply the district about Lake Champlain, and to a large extent 
the Northern portion of New England, that has no navigation (except very cir- 
cuitous) to compete with it. This condition (as will be hereafter shown) will 
be materially changed when the proposed St. Lawrence and Champlain Canal 
shall be but in operation. 

Railroads have a salutary influence on great channels of trade, from their 
superior capacity in transporting passengers, and for light and valuable goods, 
and such as from their perishable or peculiar nature require quick transport, and 
for so much of all kinds as the condition of market may demand, when naviga- 
tion is arrested by ice, and in this way confers a benefit on the interest of parallel 
navigation, whether natural or artificial. And in view of the of the character of 
the navigation now considered, they may be regarded as beneficial, rather than 
injurious to its interests. 
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Second. —The competition the Canada improvement must experience for the western 
trade. 


To examine comparisons the routes should be defined ; but for the present 
the definite route for the proposed Canal will not be discussed, and it will be as- 
sumed, as the basis of comparison, that from the foot of Lake Ontario to White- 
hall, the navigation will be, namely: 
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Lake Champlain is taken as 120 miles. 

‘The first object of competiton that is presented, is the Northern New York 
and Ogdensburgh Railroad. By this Railroad the distance from Ogdensburgh 
on the St. Lawrence, to Rouse Point on’ Lake Champlain, is 118 miles. From 


Ogdensburgh to Rouse Point, via the St. Lawrence, and the proposed Canal 
is, 
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The vessel will arrive at Ogdensburgh, and have nothing to impede its regular 
movement, via Riverand Canal, and for all freights that do not require great ex- 
pedition, there can be no room to doubt the freight would proceed on to Rouse 
Point, even if unloaded at that place for a market on the Vermont Central Rail- 
road. ‘To put this question at rest, ii may be well to state, that according to the 
report of the State Engineer for the State of New York for 1853, the actual cost 
of transporting a ton of freight from Ogdensburgh to Rouse Point on the railroad 
was 11,5 mills per mile, equal to $1.38c. perton through. This allows no profit on 
Capital expended in construction. The cost of transportation by the River and Canal, 
allowing a liberal toll on the Canal, would not exceed two-thirds of the cost b 
Railroad. It is therefore evident the Canadian improvement would command 
the trade of Lake Champlain, except a comparatively small. portion that would 
require rapid transit. his would make the proposed improvement the Channel}, 
of trade between the Western Lakes, and the greater portion of the New England 
States, including Boston, and the eastern portion of Massachusetts. The Railroad 
extending east from Rouse Point, Burlington and Whitehall, with their numerous 
connections towards the Atlautic would distribute and collect the trade on Lake 
Champlain. From Whitehall the Railroad via Rutland is a less distance to Bos- 
ton by ten miles, than the Railroad from Albany to Boston, and supposed to be a 
more favourable line to work. There is no doubt as will subsequently appear, 
that transportation from the Western Lakes via Canadian improvement, can 
reach Whitehall at cheaper rates than it can reach Albany, and consequently it 
willcommand the trade from Boston and increase that trade. There was trans- 
ported from Ogdensburgh to Rouse Point in 1852, 97,395 tons of Western 
freight. ‘The same year there was transported from Albany eastward to the state 
line of Massachusetts, on the Albany and Boston road about 120,000 tons. There 
is also a large amount of Western produce carried coastwise from Albany to New 
England ports, that would be diverted by the proposed improvement. In view of 
this, and the Railroad tonnage above mentioned, it may safely be estimated, that 
the opening of the proposed improvement would find a trade on Lake Champlain 
of 300,000 tons eastern bound, and 50,000 tons western bound per annum. 
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The Western bound would be increased by the iron trade of Lake Cham- 
plain in ore and manufactures of iron, probably 20,000 tons, making 
a total of western bound of 70,000 tons per annum, ora total annual tonnage of 
370,000 tons. The rich iron miues on Lake Champlain and the extensive manu- 
factories of the country between Lake Champlain and the Fastern sea-board, with 
the commercial importance of the city of Boston, their connection with and de- 
pendance on Western trade must steadily increase the trade, via Lake Cham- 
plain, and render it of great importance to the proposed improvement. The im- 
pulse that will be given to this trade by the recent commercial treaty between the 
United States and Canada, will further and greatly tend to swell its volume. 

I now come to consider the sources of competition for the trade of the Wes- 
tem Lakes, that seeks an Atlantic market at the City of New York. This is the 
destination of the great volume ofthis trade, and it now finds its avenue through 
the Erie Canal. This channel of navigation it is known, is in progress of en- 
largement, and is expected to be completed in a few years ; this will greatly in- 
crease its present capacity and cheapen the cost of transportation. It does not 
therefore appear that under existing circumstances, It is necessary to make any 
comparison with the Erie Canal in its present condition, and [ therefore proceed 
to consider the competition that must be anticipated from it, when enlarged as 
now proposed. | 

In this enquiry it becomes necessary to consider at what point, Buffalo or 
Oswego, this trade will be taken on the Erie Canal. Buffalo has hitherto been 
the principal port for transhipment to the Erie Canal. But Oswego has for 
several years been gaining on Buffalo, in consequence it is believed, of the intro- 
duction of screw propeller steam vessels on the Lakes, giving greater certainty in 
the time of navigation. The completion of the enlargement of the Erie Canal 
will give improved facilities to Buffalo. On the other hand if the Welland Canal 
be enlarged so as to admit an easy canal navigation for the largest class of ves- 
sels, but adapted to the navigation of the upper Lakes, it is believed Oswego 
will regain all she may lose, by the enlargement of the Erie Canal. Iftbe Wel- 
land Canal should not be enlarged, Oswego will probably lose on Bu ffalo, as the 
size of propellers adapted to the most economical transport on the upper Lakes, 
as found by more recent experience, cannot pass that Canal as it now is, as will 
be seen by the table A in Appendix. It is therefore assumed as necessary to 
the following comparison, that the Welland Canal will be enlarged, so as to 
pass Propellers of 600 to 790 tons burden. (It is understood the New York 
Canals both from Oswego and Buffalo, to Albany are to be equally enlarged.) 
Buffalo has no doubt controlled a large portion of the Lake trade by her market, 
which is by far more important for this trade, than any other west of New York. 
In view of the improvements that will probably benefit both Buffalo and Oswego, 
it is not to be expected their relative advantages will be very materially changed. 
Regarding the question of transport merely, Oswego will probably have some 
advantage over Buflalo, and therefore the object of comparison will be attained, 
by considering Oswego as the port at which freight will change between the 
Frie Canal boats and Lake vessels. We are therefore brought on even terms with 
the Lake trade, to the foot of Lake Ontario. From this point then, the competi- 
tion must comimence, for the trade destined to New York. 

The introduction of steam Propellers, on the Lakes, renders it more impor- 
tant to open Canada, by which Lake vessels may proceed from one stretch of 
natural navigation to another. They carry their means of propulsion with them, 
and are ready to proceed either by Lake, River, or Canal without the aid of 
other power. No towing is required, and consequently no provision of steam or 
animal power is to be held in readiness for use when they enter Canal or River. 

In examining the cost of 1ransportation, the ordinary rates, that are supposed 
to afford a fair renumeration for the business, will be sought, and not the ranges 
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above and below the scale, that are effected by varying circumstances, not ne- 
cessary to be followed in this enquiry nor will it be essential to examine the cost 
of many articles of freight. Flour is an important article of the Lake trade ; it 
will affurd a good basis of comparison, and will therefore be taken as sufficient 
for the purpose under consideration. 

The rates for transporting flour by Propeller from Chicago to Buffalo is often 
twenty-five cents per barrel. This rate, in the opinion of very experienced navi- 
vators affords a fair compensation for the business; paying current expenses, 
and yielding a return for the capital invested in the vessel. The distance is 
(1169) eleven hundred miles. Calling in round numbers ten barrels to the ton, 
(equal to 2160 pounds,) the cost of transportation is 2.27 mills per ton per mile or 
a fraction undera quarter ofa cent per ton per mile. If 30 cents per barrel be 
taken for this transportation, it may be regarded as a liberal basis for any com- 
parison“the case requires. At this rate the cost per ton per mile is 2.27 mills or 
nearly 2? mills. The voyage is lengihened by passing on down the St. Law- 
rence and through Lake Champlain; no new expense of loading or unloading, 
or delay in port, and the prolonged voyage is an element te reduce the rate per 
mile, Tae current in the St. Lawrence will be in favour of the greaiest tonnage, 
and with Canals at the rapids of the river, will not be more, and probably less 
hazardous than the great Lakes. Lake Champlain is narrow, and as safe for the 
class of vessels that will occupy this navigation as a Canal. It is therefore believed 
a safe estimate to continue the voyage from the foot of Lake Ontario to Whitehall 
at the rate of 2? mills per ton per mile, through the natural navig:tion, including 
the insurance on the St. Lawrence and Champlain. 

The cost of Canal transportation caunot be arrived at so satisfactorily, owing 
to the uncertainty of the rates of tell. According to the Report ef the Auditor of 
the Canals of the State of New York, on tolls, trade and tonnage for 1853, the 
toll on flour was 6 mills per ton of 2000 lb. per mile for the years 1851-52 and 
53, or 23 cents per barrel on flour from Buffalo to Albany. The average cost of 
transportation including toll, was for 1851, 49 cents, 1852, 53 cents, and for 1858 
56 cents on a barrel of flour. The lowest rate of transportation was 43 cents per 
barrel in August, 1851, and the highest was 74 cents in October, 1853. The 
average for the three years is a fraction under 14 mills per ton per mile, and this 
is according !o the rates reporied by Mr. McAlpine, State Engineer for 1852. 
No lower rates have been reported than above quoted, and therefore 14 mills 
per ton per mile may be regarded as the cost of transportation, including toll, at 
the rate now established for flour on the Erie Canal. 

The completion of the enlargement of the Erie Canal will reduce this cost. 
It has been seen the toll amounts to 6 mills per ten per mile, on the present 
Canal, and iften barrels are taken for a ton, the toll is 6.48 nearly 64 mills per 
ton per mile. Flour being counted at 216 lb. per barrel. The freight on the 
present Canal, exclusive of toll, is say (very nearly) 74 mills per ton per mile, 
counting ten barrels to the ton. The increase of tonnage will induce most pro- 
bably, a reduction of tolls, especially if competition is to be met. What this 
may be, it is impossible tu conjecture. I have supposed it could not go so low 
as to reduce freight and toll.on the enlarged Canal, below 8 mills per ton per 
mile. This would reduce the cost by Erie Canal between Buffalo and Albany 
of transporting a barrel of four (as in 1853) from 56 cents to $14 cents inclu- 
ding toll. It is therefore assumed that 8 miils per ton per mile, will be a fair 
basis for comparison of Canal transportation by the enlarged Erie Canal. 

If the enlarged Erie Canal will so reduce the cost of transport, being in see- 
tional area about 3 to Lof the old Canal, it may be proper to enquire how this 
wiil compare with the proposed Ship Canal, which is to be three times the size 
or area of the enlarged Erie Canal. No doubt the cost of transport will be im 
favour of the Ship Canal, but the cost of construction may be greater per mile 
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for the latter, provided the same facilities occur. J have not the means to inves- 
tigate this question, but from what has been done, there is not much reason to 
suppose the Ship Canal will involve materially greater cost per mile than the 
Erie Canal when enlarged, if not, it would be reasonable in a comparison to 
place transportation at least one mill per ton per mile Jess on the Ship Canal 
than on the enlarged Erie, and still leave the same provision for tolls as the Krie 
Canal. The question of tolls, however, depends on the amount of tonnage 
secured. . And for greater safety it is better to estimate the cost of Canal trans- 
port, including tolls, as equal in the two cases. In this there is doubtless a con- 
cession in favour of the enlarged Erie Canal, that may not, and probably will 
not be realized. 


(From the foot of Lake Ontario to Whitehall, nataral 
| navigation River and Lake... ..ssse+s+s soeeee 263 miles. 
| Canal navigation, aggregate...csecsecreerorecr reese GO ms 
ie Cents. 
| 263 miles at 22 mills.....-.e-seoceeeeeee ce 12.30 
BEI TEIN, ACRE TAS RE a Mi eR al Pala 5 OL 
OS Meco 10.ine FUGsOn ie oats tetas Sep ieeiecne seven ZOD) tan 


No. | 


(See Report of State Engineer for 1852, Page 140.) 
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From the above it appears the Ship Canal will have ample margin to com- 
mand so much of the Lake trade as will supply the shores and the outlets east- 
ward from Lake Champlain as has been before stated. The same principle of 
computation makes the cost from Ogdensburgh to Rouse Point 833 cents per 
ton or 81 cents per barrel on flour, while the Rail must have 13 cents, and this 
gives no interest on the cost of construction. 

From the foot of Lake Ontario to the Hudson river; The Champlaim Canal 
as at present. 


(263 miles natural navigation. 
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Difference in favour of the enlarged Erie Canal from Oswego, 51 cents per 
ton or say 5 cents per barrel on flour. This is less than the difference between 
the average rates in 1851 and 1853, and shows that in the more pressing seasons 
of business, it would be divided between the two routes. 

From the foot of Lake Ontario to the Hudson river; The Champlain Canal 
enlarged as the Erie. 


Charges to Whitehall same as No. I .c-eeee wees $1.27.5 
No, 8. < Transhipment as. No. ‘1 2.00 coe. cece cccwcesces 20 
65 miles enlarged Boat Canal at 8 mills........ 52 $1.99.5 


Difference in favour of Erie Canal, 12,8, cents per ton, or 1} cents per 
barrel on flour, shewing the routes to be close competitors, leaving the preference 
with the Erie Vanalin a small degree. 
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From the foot of Lake Ontario to the Hudson river; The Champlain to be 
made a Ship Canal. 


Charges to Whitehall same as No. 1... 


CUA aS Fr $1.27. 
Whitehall to Albany Ship Canal 65 miles 1.79. 


pee 7 
Niiont at 8 mills 52 $1.79.5 

Difference in favour of Canadian and Champlain route 7.7 cents per ton, or 
nearly 1 cent per barrel on flour. Here again the routes would be close compe- 
titors, leaving the advantage in a moderate degree in favour of the Canadian. 

It is proper to remark that the Hudson river in its present condition, from 
Troy to a point about 20 miles below, is not a sufficient navigation to accom- 
mc date vessels of the draught of water that is intended for the proposed Ship 
Canal, and will require to be improved. Such improvement has long been con- 
temp: ted, and some efforts have been made to secure the object, but so far, not 
much, if any improvement has been accomplished. If such work were effectively 
done, it would be highly beneficial to the vast trade that passes this portion of 
the river, and especially so to the commercial interests of the Cities of Troy and 
Albany. Tide water now reaches Troy, and such improvement as would fully 
provide for the navigation of vessels from the upper Lakes, is believed to be 
quite practicable, and no doubt will eventually be made. From a point some 
12 or 14 miles below Albany the navigation of the Hudson is, in the highest 
degree, adapted to the navigation of even much larger vessels than proposed. 

From the preceding it appears:— 

Ist. If the Champlain Canal is not enlarged, which is the most unfavourable 
view, the difference against the Canadian improvement will be five cents per barrel 
on flour to Albany. 

2ad. With the Champlain Canal enlarged as the Erie, the difference against 
the Canadian improvement will be 14 cents per barrel on flour to Albany. 

3rd. The Champlain made a ship canal, avoiding all transhipment, the differ- 
ence is in favour of the Canadian improvement, nearly one cent per barrel on flour. 

To carry out the calculation on the premises above stated, the cost of trans- 
porting a barrel of flour from Chicago to the City of New York, (all the canals 
being made ship canals) would be 61 cents. And when the proposed improvements 
are completed and in established operation it will probably be done for 55, and per- 
haps for 50 cents, and no transhipment. 


The distance by, natural navigation -fy.c0n.5$eesiqq eras oe8 1758 miles. 
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The voyage could be made by Propeller from Chicago to New York, in 13 to 
15 days. The Canadian ro te would save about the time lost by the delay incident 
to transhipment at Oswego or Buffalo. 

In the 2nd and 3rd comparisons the two routes would be so near equal, that an 
active competition could be maintained for the New York trade. 

In the Ist comparison for the trade 10 New York, the Canadian route would 
be able to compete at those seasons, when freight should rule high, overcoming the 
small difference against it; and at such times secure a fair share of this trade. It 
will be observed that, in the foregoing comparisons, no allowance has been made for 
superior and consequently more economical transportation by ship canal of three 
times the size, with locks adapted to vessels of 600 tons instead of 200 tons. In 
regard to tolls they will probably be alike, and have been so considered. 

Thus far the subject has been considered without reference to the influence of 
pressure on the enlarged Erie Canal, that the rapidly increasing Lake trade 1s sure 
to produce ; and which will necessarily increase the charges of transport. But it may 
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be expected that such increase will lead to a reduction of tolls, if the State of New 
York considers it her interest to retain as far as possible, the trade on this Canal. 
The reduction of tolls on one route, would lead to a corresponding reduction on 
the other, and the comparison still holds good. By the time, however, these im- 
provements are completed and in full operation, the Lake trade will have become 
so large, that no jealousy need be felt, as both routes will be remunerated with their 
respective shares, especially in view of its progressive expansion. (Some further 
remar’s bearing on this point will be made in a subsequent part of this Report.) 
Third. I now proceed to consider the 8rd Section of this Report, namely ; 


Phe dimensions of Canal and Locks best adapted to the Nevigation. 


In regard to Locks, their dimensions should be such as will conveniently pass 
vessels adapted to the Navigation with which they connect. The first question, 
therefore, is, what is the size of vessels that will require accommodation, ‘Lhe ship 
canal and locks at the Sault Ste. Marie now in course of construction, and designed 
to connect Lake Huron with Lake Superior, has two lift locks that are 70 feet wide 
and 350 feet long. his canal is about 2 of a mile in length, It is here designed 
to provide for side wheel passenger steamers. There being but two locks and a 
very short canal, renders it very proper in this case to provide for such steamers. 
The Welland Canal Locks do not provide for side wheel steamers, ner is there any 
occasion for such vessels to pass through it. The length of Canal and the number 
locks, preclude any profitable or useful object in the transportation of passengers 
through such navigation. 

Side wheel steamers as passenger boats pass down the St. Lawrence, and re- 
turn by a portion of the St. Lawrence Canals. These boats do not require so long 
as lock as would be required by the large:t class of Propellers that navigate the 
upper Lakes. But the side wheels require more width of locks than Propellers. Is 
it probable the proposed Canal, fromthe St. Lawrence to Lake Champlain, will require 
locks of such width as necessary for side wheel passenger boats? I think not. It is 
even doubtful if trey can be supported between Ogdensburgh or Prescott and Mon- 
treal, after the Railroad now in progress of construction, along the bank of the St. 
Lawrence, is put in operation. Railroads will wholly supersede this class of boats, 
except where they have ample room, and the best character of natural navigation ; 
and even in such ease, the Railroad will materially reduce their importance and use- 
fullness, where it is practicable, and there is sufhcient business for its support. The 
Sault St. Marie has Leen mentioned, as a case where the shortness of the Canal, 
and the small lockage connecting very extensive Lake Navigation on either side, 
renders it highly important to provide for the large side wheel steamers that navi- 
gate those lakes. These circumstances are materially changed at the Welland Canal, 
where the length of the Canal and lockage is too great to admit the idea of passen- 
ger boats. Nor do I think there is any ground to suppose that steam passenger 
boats would find employment in conveying passengers between Lake Ontario and 
Lake Champlain. It may be said there would be a convenience in occasionally 
passing such steamers, to which it may be replied, that such occasions would not 
be of frequent occurrence, and would not repay the tax on freight vessels, that. 
must be incommoded by the use of a larger lock than they require. The size of 
lock obviously should not be larger than sufficient for the convenient passage of the 
largest vessel it is intended to accomodate. It will pass such lock with the least 
delay. It is, therefore, considered that freight and not passengers is the business 
that isto be provided for in the proposed improvement. 

During the past year some attempts have been made to introduce side screws 
into vessels. But asfaras I have been able to learn, this method for propelling 
freight vessels, has not been received with favour by experienced navigators, nor 
does it promise to supersede the steam wheel, which is more out of the way ofthe 
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eargo, and allows bettér storage. Should side screws be adopted to any consider- 
able extent, a wider lock would be required than for the steam screw. So far as 
I have been able to obtain opinions on this point, there does not appear sufficien 
probability of such use of side screws, as to warrant the expense and the incon- 
venience to other vessels that must be incurred in providing for them: And the 
steam screw Propeller appears to be the vessel that should govern in determining 
the size of locks. 

| have obtained a list of 4S Propellers with their principal dimensions, and 
many particulars which have been put ina tabular form, see Table A., herewith 
appended. Only (11) eleven of these Propellers can pass the Locks on the Wel- 
land Canal. Most of these Propellers are employed in the navigation of the up- 
per Lakes. There are but two in the table under 300 tons burthen. The largest 
850 tons. The greater portion range from a few tons below 400 to a few above 
600. The greatest length is 242 feet, the “ lowa,” and her actual tonnage is 720, 
draws 114 feet loaded. The “ Oriental,” is 254 feet, actual tonnage 850, (24 feet 
more beam( draws loaded 10} feet of water. The “ Plymouth,” is 225 feet in 
length, (loaded, draft not ascertainnd) and carries 700 tons. These vessels can 
only carry full cargoes when the Lakes are at their greatest height. ‘There are 
times occarring almost every year when vessels with over 95 feet draught of water, 
cannot pass the St. Clair flats. Consequently those of greater depth must load 
lighter than their capacity, or depend on lightening when they reach the flats, or 
have occasion to enter harbours of a similar depth of water. The two most im- 
portant Lake ports for outward bound tonnage are Chicago and Toledo. The 
entrance into the harbour at Chicago is kept open by excavations, so that vessels 
drawing 10 feet of water can, for the greater portion of the season of navigation 
enter the harbour. Toledo ison the Maumee river, and9 feet watcr is as much as 
can usually be depended on, though at times they can go in with 10} feet. Detroit 
river affords better water, and vessels that can pass St. Clair flats easily make 
Detroit. 

In the enquiries I have been able to make as to the draft of water that ves- 
sels could carry and make the harbours with safety on the upper Lakes, I have 
found considerable diversity of opinion among navigators. ‘The range of opinion 
has been from 84 to 114 feet. It is admitted, however, by those that advocate 114 
feet, that lightening will be often necessary, and this is considered to injuriously 
affect the profit of, and cause delay in the voyage. It is an important fact, that 
the most usual time of high water, (not regarding those rises and falls that occur 
ina series of years) is in midsummer, and lowest at spring and autumn. The 
latter are the seasons of greatest pressure in freight. It is conceded generally that 
the largest vessels can only take fullloads when the Lakes are most favourable, 
and then only to the ports having the greatest depth of water. So far as I have 
been able to ascertain, it appears the most prevalent opinion, that the larger class 
of Propellers, both in relation to length and draft of water, have not been so suc- 
cessful in the economy of transport as those of less dimensions. The greatest 
weight of.opinion [ have been able to obtain is, that a draft of 9 or 94 feet is as 
much as can be profitably adopted for general use, and that 19 fect is the extreme 
draft that should in any case be adopted and only for ports of best water. In the opi- 
nion of several very experienced navigators, the Propelier “ Portsmouth,” in her 
main features, is the best pattern for general use and economy of transport ; she is 
175 feet long and draws 94 feet water, cargo 5000 barrels of flour, some would 
add 5 feet, others 15 feet toher Jength. This lastaddition would make her 190 feet 
long ; and with a small increase of beam would enable her to carry 6000 barrels. 
Objections are made to greater length, on account of the increase of weight that 
is required to give the requisite strength, on a vessel of so small depth as must 
be adopted for Lake navigation. 
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To all these it may be said, the increasing volume of Lake trade, will lead 
to improvement in harbours, to the deepening of St. Clair flats, and so essentially 
improving the depth of water, as to provide fora deeper vessel, and so far re- 
moving ihe objection to greater length. From what has been, it is hazardous to 
say What may not be done, in the improvement of navigation, where a large inte- 
rest is involved; and what now appears the best size for economy of transport, 
may hereafter prove quite too small ; except so far as circumstances may enable 
us to judge of the probability of improvements, there seems no way of reaching 
a satisfactory conclusion in regard to the apprehension of the future. The ques- 
tion therefore is, what reasonable prospect is there, that the Lake navigation will 
be essentially improved. So far as 1am acquainted with the Lake harbours, I 
do not sce a prospect of any great change being made in the depth of water. But 
something of improvement will probably be effected. 

It isnot advisable to make the dimensions of Locks greater than will be sufh- 
cient for the vessels to pass ; as increase of size beyond what is required, causes 
unnecessary delay in filling and emptying, and inhandling the gates, and will be 
so far prejudicial to the navigation. 

Regarding the present condition of Lake navigation, as connected with this 
improvement, it is believed the most economical transport would be secured by 
providing for Propellers of 50U to 600 tons burthen, which would be secured by 
a lock 200 feet long, 36 feet wide, and deep enough to float a vessel drawing 
9) feet water. It is not probable any width of vessel will be required that may 
not pass a lock of 36 feet in width, so far as shewn in Appendix A (and that 
shews nearly ifnotall the Propellerson the upper Lakes.) There are but six out of 
48, that coul.| not pass the Locks on the St. Lawrence Canals ; some others could 
not load full depth, but would generally pass with ten feet water, and this is 
more than they generally draw. Hence it appears that the Locks on the St. Law- 
rence are of sufficient dimensions to pass Lake vessels, regarded as best adapted 
to present Lake navigation. If it shall ever appear necessary to enlarge them, 
it will be time to consider the measure when the contingency shall oceur. 

For the accommodation of present navigation [am of opinion that Locks 
290 feet long, with 10 feet depth of water, and 36 feet in width, will provide for 
Propellers adapted to make as economical a transportation as can be effected; 
In this | would recommend that the side walls of Locks be carried toa height that 
will admit one foot greater depth of wa'er, whenever it may appear necessary 
to make such provision. No greater width than 36 feet is required, unless it is 
regarded necessary to provide for side wheel steamers, which does not appear 
probable, and if not necessary, should not be made wider, as it would be a disad- 
vantage to what must be the great business of the navigation, namely, freight by 
sail or screw. If freight is to be the main business, as I do not doubt it will, 
side wheel steamers are not wanted ; for it is now well established on the Upper 
Lakes, that Propellers are decidedly more economical, and side wheel steamers 
ean only be maintained where a large share of their business is passengers. If 
it shall be considered advisable to provide for greater length of vessel, say thirty 
feet, it may be done for about four thousand dollars per Lock. ‘This additional 
length may be made ata future day, when it shall appear necessary. Jt must how- 
ever be kept in view, that it can never be done so well, or so conveniently, as 
at the original construction; and though I am persuaded, that 200 feet, or at 
most, 210 feet, will be sufficient to meet the wants ofthe navigation, there is a 
possibility that a greater length may be found expedient at a future day, in the 
event of such improvements as have been mentioned, and such impression would 
mar the idea of a completed work, and injure confidence inits provision for the 
ample accomplishment of its object. It must therefore be perceived there is a 
conflict on this point, leaving some doubt, and as the interest is large, it may be 
the wisest cause to adopt the most liberal views. And, while | have doubts as 
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to the necessity, I must confess, that in view of all the probabilities involved, I 
am disposed to recommend (230) two hundred and thirty feet as a suitable length 
for the Locks (the distance between the Lock Gates is of course intended ag 
the length) and of sufficient depth for vessels drawing 10 feet of water. 

There are but few Locks on the proposed Canal: but as this question is ne- 
cessarily connected with the Canal aud Locks that already exist, and which 
must be made to conform to what is required to render the navigation complete, 
it was necessary to examine the subject with much care. 

It has been stated that the St. Lawrence Locks need not be disturbed at 
present; butthe Welland Locks and Canal, (as intimated in your instructions to 
me) must be enlarged. This will be necessary, independent of the proposed 
St. Lawrence improvement, in order to enable the Welland to maintain a vigo- 
rous competition with the Erie Canal, when enlarged as now in progress. As 
before observed, the large class of Propellers recently brought into use on the up- 
per Lakes, are formed to cheapen transport, and when to this is added the benefit 
of the enlarged Erie Canal, the Welland route in its present condition must be- 
come inferior, as a méans of transport, to the Erie Canal route. The Welland 
therefore must be enlarged for the maintenance of its own trade. 

Canal.—The depth of water in the Canal should be at least one foot greater 
than the Lock, and if the Lock is designed for vessels drawing 10 feet, the Canal 
should have 11 feet. The width of the Canal at the surface of the water should — 
be 34 times the width of Lock, as the minimum in ordinary deep cuttings, and 
eed to 4 and 5 times, when the situation admits it, within reasonable ex- 
pense. ‘The top water width is therefore taken as a near approximation at (124) 
one hundred and twenty-four feet in heavy cuttings, and the width at bottom 80 
feet. This allows slopes of bank two horizontal to one of rise on each side. On 
the proposed route, the ground will admit favourably, for the greater portion of 
the length, a surface width of from 150 to 250 fee t, which will greatly improve 
the navigation. 

The Welland Canal, as well as the Locks, is too small for the convenient and 
economical navigation of vessels of the size that is to be provided for, and should 
be enlarged. Of the St. Lawrence Canals, the Cornwall 150 feet wide, and the 
Beauharnois 120 feet wide, with good lines of direction, and well adapted to the 
proposed navigation, especially the former. The Lachine Canal, though its 
width is technically the same as the Beauharnois, is not in general so large. 
To provide fora large trade in the Lachine Canals, it would be indispensable to 
enlarge it, or reduce the use of water, now drawn for hydraulic power. I take 
pleasure in speaking of the Cornwall and Beauharnois Canals, as fine specimens 
of this kind of improvement. The four short Canals in the Williamsburgh dis- 
trict are too small for the navigation proposed. I suppose, however, these Canals are 
not much used for descending navigation, asthe natural channel of the river al- 
lows,especially Steam Vessels, to descend with safety the small rap'ds,and for their 
return these Canals are mostly wanted, and therefore an enlargement of them is of 
less importance, and may be dispensed with. On the whole’it does not appear that 
the St. Lawrence Canals are in any materia] respect, deficient in capacity to pro- 
vide forthe class of navigation that is proposed, at least so far as now appears 
necessary, nor until provision shall be required for vessels of over 600 tons 
burthen. 

Fourth.—The Lumber and other Canadian Trade. 


By a statement furnished by Mr. Dawson, it appears the Lumber Trade of 
1852, was in square timber and sawed deals, plank and boards, (including the 
District West of Toronto) reduced to board measure as follows: 

FEixportedite the:Umited States, .\s\ilee sda vdebaaee. 20 Mf. 199,598,000 

BKOUSHETORO UGB EC) YAN, Brews Col cres SORT One,» eek Ghee LF SU GH Auk 567,595,000 


Total,....... 727,188,000 
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The above takes no account of lumber disposed of in other markets. At 
600 feet board measure to the ton, there was of the kinds above mentioned 


FONSI OUEHOR So ids al ded diay ween aaa PeeN Oy -see 945,990 Tons. 
Other articles, as masts, staves, oars, ties, knees, saw logs, 

shingles, and lathwood, approximating estimate as 

brought to Cuebec,. saw, dee. a lreee olga WEe SUA SBA eee tio eg bly . 30,000 


WGtab, tes. 975,990 


This is regarded by Mr. Dawson as an under estimate, from which ] infer 
the actual quantity exceeded one million of tons. 

The report on trade and navigation for 1853, made to the Canadian Govern- 
ment by Mr. Hincks, Inspector General, shows the value of imports from the 
United States to have been for that year 2,945,536 pounds currency. The recent 
commercial treaty may be expected to materially increase this trade. Espe- 
cially that branch of it, that would be opened by the connection with Lake Cham- 
plain, and through it with the New England States. By reference to the tables 
in the report above referred to, it will be seen that trade from the United States, 
embraces to a great extent the class of articles, that gives the greatest tonnage for 
their value. | 

The most important benefit that the general trade of Canada will derive 
from the proposed improvement, will be in opening for a large part of it either 
anew market or greatly improved facilities of transport to those now existing 
for her products, and especially for the lumber that now descends the St. Law- 
rence and finds its principle market at Quebec ; a portion of this trade now finds its 
way to New York. If such improvement in its transport can be effected as will 
reduce the cost to Troy and Albany to nearly the same it is to Quebec, a choice 
of market will be presented of great value to this branch of trade. From what I 
have been able to learn, it appears the market at New York generally ranges 
higher than at Quebec, and if the New York Market was so opened as to take 
one half of the lumber that now goes to Quebec, no doubt a very material im- 
provement would be made in its market value. In 1853 over (1,340,000), one 
miliion three hundred and forty thcusand tons of lumber arrived at Albany and 
Troy from the Canals, or near 50 per cent. more than was received at Quebee. 
Large quantities of lumber is received at New York from the State cf Maine, 
which is brought coastwise. This is mentioned to show that it isa large 
market for lumber. ‘The sources of this lumber within the State of New York 
are not of that extensive character, especially for pine, that are found in Canada. 
Of the lumber of 1853, by Canals, about 550,000 tons were from other States and 
Canada; 220,000 tons was from Lake Erie, a source that will be materially in- 
terfered with by the demand that is rapidly growing up in the Western States 
where very little pine is found. Chicago has become within a few years, an 
important lumber market, and at all the principal ports on the upper Lakes large 
quantities of lumber find a ready sale ; and the time must soon arrive when very 
little pine from the upper Lakes will go east of Lake Erie for a market. As 
before observed the pine districts in the State of New York that are available to 
the New York market are not extensive. They are rapidly being reduced by 
export to tide water, and by consumption in the interior, These circumstances 
are mentioned as indicating the probability of an improved price for lumber in 
the New York market, which must be of great importance to the lumber trade 
of the St. Lawrence and its tributaries. 

It appears from Mr. Dawson’s statement, that fromthe districts east and west 
of Toronto, there was sent to the United States in 1852 near 300,000 tons of lum- 
ber. The proposed improvement would doubtless divert a large poriion of this 
lumber by the St. Lawrence and Champlain route, even with the Champlain 
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Canal of New York, as at present, and if that Canal be enlarged as heretofore 
suggesied, nearly the whole would follow this channel. 

Some portion of the lumber of the St. Lawrence, as before observed, now 
finds its way 1o New York by way of the Chambly River and Canal. This pass- 
es down the St. Lawrence and Ottawa Rivers to Sorel, from whence it proceeds 
up the Chambly to St. John’s, which we may for the present consider the foot of 
Lake Champlain. 


Fifth.—The question of Tonnage and Revenue. 


It has been stated the western trade that passed the Erie Canal in 1853 
amounted to nearly one and ahalf millions of tons including that in both direc- 
tions. It is proper here to remark that it is supposed (returns not yet made pub- 
Jic,) the tonnage of 1854 has been somewhat less than that of 1853. It has oc- 
casionally happened, as appears from the history of this trade, that one year has 
fallen below the amount of its predecessors, but this has not affected the gene- 
ral result, as for a series of years (not less than five,) it has shown its onward 
progress, and steadily increased its volume. 

In the comparisons of routes the present Erie Canal has been left out. The 
enlargement of that Canal is now in progress, and expected to be completed in 
three years. To enlarge the Welland Canal, and construct the projected St. 
Lawrence and Champlain Canal will probably require nearly the same time, and 
therefore it must be expected to open for use with the Erie Canal enlarged, and 
no practical benefit can be expected from a comparison in its present condition, 
though the view would show favourably for the Canada route. 

Assuming that both routes will be completed in three years, it must be ex- 
pected that that portion or class of Lake trade will have reached by that time at 
least two and a half millions of tons per.annum, including both directions, And 
in view of the influence that must be produced on that trade by the opening of 
the Erie Canal, and the completion of the Canada route as proposed, thereby re- 
ducing trransportation between Chicago and, New York to about two-thirds of 
the present rate, it appears reasonable to estimate the Lake trade for the second 
year of their operation at three miliions of tons. Perhaps one year may not be 
sufficient to fully develope the new route, and provide suitable vessels 10 meet 
its requirements, but two, it is believed, will realize this expectation, and is sufh- 
cicnt for such estimates. 

It will have been seen that one of the comparisons of routes has been made, 
on the basis that the Champlain Canal of New York remains without improve- 
ment, and in its present condition affords all the means that can be enjoyed in 
water transportation, between Whitehall and Albany or Troy. As this is a fea- 
ture in the great idea of the proposed improvement that is not under the control 
of the Canadian Government, it appeared the dictate of caution to consider it in 
this view, as this exhibits the project in the least favourable light ; and whatever 
can be realized under it, may be regarded as sure to be realized by the projected 
work. 

Under this view the lumber trade cannot attain that benefit or extent that 
would be realized by opening the Champlain Canal on the size of a ship Canal, or 
to the size of the enlarged Erie Canal. If either method of enlargement of the 
Champlain were made, it is believed one-half of the Quebec lumber trade (or four 
hundred thousand tons perannum) would take that direction ; but without such 
improvement one-half of thisamount may I think be safely estimated on. 

It has been shown that the trade of Lake Champlain, will be wholly enjoyed 
by the Canada route, and with the Railroad connections eastward from this Lake 
the total annual tonnage, including both directions, is estimated at 370,000 tons. 
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It is estimated as before shown, that by the time these improvements are in 
full operation, and their advantages fairly developed the trade of the Western Lakes 
will be annually (3,000,000) three million of tons including that in both directions. 
Under the circamstances now considered, the portion of this trade that seeks a 
market on the Hudson river, will have a preference of five cents per barrel on flour 
in favour of the enlarged Erie Canal. It is therefore obvious, the Canadian route 
eastward from Lake Ontario, can only participate in this trade at those seasons 
of pressure, when transportation rules above the ordinary rates. This usually 
occurs more or less in the spring and autumn, more especially the latter season. 
The rates on a barrel of flour ranged in 1851, from 43 cents to 60 cents, or diffe- 
rence of 17 cents. In 1852, from 47 cents to 68 cents, a difference of 19 cents ; 
and in 1853, from 48 cents to 74 cents, a difference of 26 cents. It is therefore 
obvious that fora considerable portion of the season the Canada route would obtain 
fair remuneration, even with the disadvantage of the Champlain Canal of New- 
York in its present condition. Ofthe Champlain trade it must be borne in mind, 
that heretofore, say 100,000 tons have been carried by the Ogdensburgh Railroad, 
and form no part of that carried by the Erie Canal. Hence 270,000 tons will be 
the diversion from the Erie Canal route, to make up the Champlain trade. Lea- 
ving say 2,700,000 tons of Western trade bound to and from the Hudson, and 
which is to be competed for by the Canada route. Of this it is believed, from con- 
siderations before stated, the Canada route from Lake Ontario may obtain one- 
eighth, or say 300,000 tons. 

The Western trade here considered forms no part of the existing trade of the- 
St.Lawrence Canals, and will equally benefit those Canals as the projected St. Law- 
rence and Champlain Canal, and therefore the tolls that will accrue from its transit 
on both will be a result from the projected Canal. It is therefore proper to estimate 
the benefits ou the whole line of Canal, through which the new trade will pass. 
Placing the toll on lumber which will only pass from the St. Lawrence to Lake 
Champlain on the projected Canalat one-fifth of a cent per foot, or at ten cents per 
ton of fitty feet, and on the Western trade at an average of 35 cents per ton, (about 
one-sixth less than the present rate of tolts on the Erie Canal) we have the basis of 
revenue from th-se sources, To these should be added the improved tonnage, that 
may be expected to resuit from the recent commercial treaty between Canada and 
the United Staies. Thatthis will be considerable there canbe no doubt; but as 
it isnot suceptible of definite statement of tonnage, from any dataat my command, 
it will be given at what I regard a cautious estimate. 

Collecting the data before given we have as the probable business of the 
projected Canal, 


250,000 :Tons of lumber at/10 cents: perton 20 eri bal as ieee 25,000 
370,000 ‘ Lake Champlain trade at 35 cents per ton......... 129,500 
300,000 “ Hudson River trade at 35 cents per ton...... ..... 105,000 
100,009 ‘ being improvement of general trade at 25 cents 
Per dim it Perr e. eak | slo Sesisay Goble Pa ehiniated. cee, Vem? Lk Lats Coane noe 
Result of comparison: NOad yo... 'o side teed. ond uses se.) GEIS 


With liberal allowances for repairs and maintenance, the next revenue may 
be considered ($220,000) two hundred and twenty thousand dollars per annum. 
Though no improvement be made on the New York Champlain Canal, the trade 
of the Cana.Ja route will improve with the increase that must take place in the 
Wesiern trade, at a greater ratio than has been taken for the above. The Erie 
Canal must annually become more, crowded, aid in a few years, this will be 
such asto increase the rate of transportation, and the delays of transit, that can- 
not fail to show a steady increase of trade by the Canada route ; and may reason- 
ably be expected within five years, from the time of its full operation to reach 


ot a ate = nh nen bidet 


Sy 


one million of tons, instead of three hundred thousand, that with other trade will 
double the nett revenue above stated. 


2nd. COMPARISON. 
Champlain Canal of New York enlarged to the size of the en lareed Erie Canal. 


Ifthe Champlain be enlarged to the dimensions of the enlarged Erie Canal, 
it has been shown, that transportation by the Canada route would compare so 
nearly with that ofthe Erie Canal route, (the difference being only one and a quar- 
ter cents per barrel on flour) that the trade would be nearly the same; but let it 
be conceded there would be a difference in favour of the volume by the Erie 
Canal, it could not be great, and instead of one eighth, as taken in the first com- 
parision, We may safely take 4 of the Hudson trade from the Lakes. ‘This con- 
dition of the navigation Saale secure a lumber trade from the St. Lawrence of 
(500,000) five Hafaaited thousand tons perannum, and direetly and indirectly give 
a large increased value to this trade. 


Collecting our data we have the following as annual trade and revenue 


500,000 Tons of Lumber at 10 cents,. seeseeeee $90,000 
370 000 do. Lake Champlain Trade ‘at 35 cents per ton,. oe 129,50 
1,080,000 do. Hudson River Trade at 35 cents per ton.......... 378,000 
100,000 do. Improvement of General Trade at 25 cents per ton, 25,000 


econo. 0U0shestlt of comparison Na. 29h ivi). esd We $582,500 


Repairs and maintenance will be increased by business, and the nett reve- 
nue may be safely estimated at ($485,000) four hundred and eighty-five thousand 
dollars. 


ORD. COMPARISON. 
Champlain Canal of New York, enlarged to a Ship Canal. 


To enlarge the Champlain Canal of New York so as to admit Propellers of 
500 to 600 tons, to proceed from Whitehall to New York, would be the appro- 
priate consummation of the Canada route; and would enable it fully to divide 
the great Lake trade, seeking a market on the Hudson. By the comparison for 
this < case, it appears the Canada route would afford slightly the cheapest transpor- 
tation and requiring no transhipment, would be most expeditious. If one half of 
the Lake trade that seeks the Hudson now for its market, be assumed for the 
Canada route, it must be regarded quite safe. 


Collecting our datawe have the annual trade and revenue as follows : 


500,000 Tons of Lumber, a 10 cents,. eS . $50,000 
370,000 ~— do. Lake Champlain trade, ‘a 35 cents ‘per ton, 129,500 
1,350,000 do. Hudson River trade, a 35 cents per tony... : 472,500 

100,000 = do. Improvement of general trade, a 25 cents 
Decl OU Me Eee esac ca as da ade tons ts Che tetas cr cea) cody UU 


2,320,000 Result oleComparisoni Non Syvitay. wesw eile: 6 epee ve. $677,000 


The nett revenue may be estimated at ($550,000) five hundred and_ fifty 
thousand dollars’perjannum, and to be eveutually, at no very distant day, increas- 
ed to more than double this sum, 
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Collecting the several comparisons, the trade and revenue appear as follows : 


Total Tons. Gross Tolls. Nett Revenue. 


COMBANSOM UNO 1 ie). coma ehh aur otis 1,020,000 ...$284,000...$220,000 
do. Coe ee au SRUS0000... 882.000. 1485. 00n 
do. og AN Wit860/000,.). 677,000, BOD 000 


As before observed, this amount of trade and revenue will be doubled in a 
very short time, afier the improvement is brought into operation. 

The great usefulness of the projected Canal, cannot te realized In its main 
features, without an improvement of the Champlain Canal of New York, and to 
make it complete this should be such as contemplated in the 3rd comparison 
above stated. 

Will the State of New York provide such improvement? or, will jealousy for 
the revenue of the Erie Canal, induce her to refuse any co-operation, that may 
benefit the Canada route. At this time while that State is expending large sums 
for enlarging the Erie Canal, in the expectation, that when the Canal is enlarged, 
it will afford ample capacity for the Western trade, itis not probable any propo- 
sition of the above kind would be favourably received. On this subject I notice 
the remarks of your Honorable Board in their Report of 1853, before referred to: 
namely, the influence of vessels ‘¢ at Whitehall, from the Western States, with 
cargoes of 500 tons” &c. I fully concur, that the influence they would produce, 
would be powerful on New York, to open a suitable channel through the Hud- 
son. Tothe City of New York, this influence would come with great power: 
and if my views of the Western trade are to be realized, it will be apparent, by 
the time the above event can happen, that some collateral channel will soon be 
wanted to provide for the increasing volume of the trade; I have not doubted 
from the time the enlargement of the Erie Canal commenced, that its enlarged 
capacity would early find a full occupation and finally prove insufficient, and 
devoted at the time, all the influence I had, to induce the adoption of larger di- 
mensions. But it was too early to ebtain sufficient faith in such anticipations. 
History has, however, verified them, and nothing in the future can be more cer- 
tain, than that the enlarged Canal, in less time from its completion, than it has 
been in construction, will be inadequate to fairly meet the wants of the increasing 
trade of the West; unless other provision be made, New York will again find 
this important channel too small for the accommodation of itstrade. If the two 
routes were opened in complete order at the same time, they‘would excite a sa- 
lutary competition, and give a vast impulse to the Western trade, while both 
would be well supported, and steadily grow together, in the enjoyment of its in- 
creasing volume. With these views there is no occasion of jealousy; for the 
time cannot be very distant, when they will have four millons five millions, 
and even six millions of tons annually to divide, and the end of increase is not 
yet. There is no speculation in this, if the ordinary course of things continue, 
and they produce their usual results. Nature has settled the question, and no 
other routes can divert this trade, provided they have their proper and obvious 
improvements. {ts basis is such, that beyond question it will reach a magnitude 
unparalleled in the history of internal commerce. : 

The City of New York will obviously have a large interest in improving the 
New York Champlain Canal, and if the state should decline to make it, they may 
give the power to an incorporated Company to do the work, and it would be no 
great affair for the city to supply the means, which may be a good investment of 
money for individuals. No examination has been made to ascertain the cost of 
such work ; but it is known the Champlain Canal was constructed at moderate 
cost. From whatI have seen, and from information obtained from intelligent 
persons, who have been well acquainted with it, and the country through which it 
passes, there is believed to be no serious and not much expensive work required 
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for its enlargement ; and that six millions of dollars would be sufficient forits com- 
pletion. To this should be added for improving the Hudson river for about 20 
miles below Troy, probably from one to two millions. For the latter, tolls should 
be charged on all vessels the same as on the Canal, and whether they come from 
the Canal or elsewhere, this improvement of the Hudson river as before observed, 
would bea great benefit to Troy and Albany, allowing coasting vessels to came 
up with 10 feet water. It is supposed that eight millions of dollars would do the 
whole. Suppose the present business of the Champlain Canal will pay the interest 
on the charge the state may make for the existing Canal, and we have the lumber 
and other new basiness brought by the Canadian route to pay the interest on the 
above, which, at 7 percent is $560,000. This trade may be estimated at 2,000,- 
000 tons per annum, within two years after the completion of the work, and will 
be subject to tolls at probably 5 mills per ton per mile, for 85 miles, including the 
Hudson river improvement. ‘lo this should be added the rivertolls on other ves- 
sels from Albany and Troy, at least one million (and probably two) of tons, which 
together, make annual tolls (9) nine hundred and fifty thousand dollars, with a 
reasonably certainty of doubling in teu years. It may be regarded therefore, asa 
_ good field for individual enterprise. ! 

Whether by the State of New York or by an incorporated Company, the sui- 
table improvements of the New Yor! Champlain Canal is a work that must even- 
tually be done, and I therefore regard it only as a question of time. 


Sixth.—Description of the several routes for the proposed Canal from the St. 
Lawrence to Lake Champlain, with estimates of Cost. 


In accordance with the intimations I received from your Honorable Board, 
surveys have been made on four distinct routes: namely, one commencing at 
Sorel, the confluence of the Richelieu or Chambly River with the »t. Lawrence ; 
the second commencing at Longueuil, on the St. Lawrence, nearly opposite the 
city of Montreal. The third at Caughnawaga on the St. Lawrence; and the 
fourth at a point on the Beauharnois Canal, 24 miles above the foot of Canal. 
All the routes terminating at the Town of St. John’s, the foot of Lake naviga- 
tion. 

The country has been very thorougly examined, and lines have been formed, 
that it is believed will very nearly indicate the proper ground for a final location, 
on either route, that may be adopted; and it may be said, they are all quite 
practicable, so far as engineering works are concerned. 

The first or Sorel route follows the channel of the River Richelieu from Sorel 
to the lower termination of the Chambly Canal, a distance of about 46 miles. 
This has the improvement of the Lock and Dam at St. Ours. The channel is 
generally very direct in its course, and has a good depth of water. By the Dam 
at St. Ours, the water in the shallow places has been raised to a minimum of 7 
feet in depth. To make it 10 or 11 feet it is only necessary to raise the Dam 
and Lock at St. Ours a corresponding height. From Chambly to St. Johns, 
about twelve miles enlargement and improvement of the Chambly Canal will 
complete the work. This, as will be seen is the least expensive route. The total 
length from Sorel to St. Johns is (58) fifty-eight miles. 

The second or Longuetul route is (23.28) twenty-eight ;25, miles in length. 
This line on the survey, proved longer than was anticipated from the general 
appearance of the country. It was found the long and deceptive (to the eye) 
undulations force the line into circuits, that inevitably increased its length. It 
strikes the Caughnawaga line, near Little Montreal River, from which point to 
St. Johns, it is common to the Caughnawaga line, on the Champlain level. Its 
entrance into the St. Lawrence at Longueuil, is not favorable for the construction 
and maintenance of wharves and piers for the accomodation of vessels. This is 
owing to the strong current near that place and the action of moving ice. 
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The third or Caughnawaga roule. It is proper here to observe that two 
routes have been surveyed; one on the Champlain level, and one, by a more 
direct line, with a summit of 37} feet above Lake Champlain. That by the 
Champlain summit is (34,465) thirty-four s{5 miles in length, and by the direct 
line (25 53;) twenty-five 7 miles in length. The Champlain level has two 
ascending locks from the St. Lawrence, and a guard lock at St. Johns. The 
latter will very frequently be used as a lift lock, owing to the changes in level 
caused by winds on Lake Champlain. The direct line will have eight locks, 
five ascending. and three descending to Lake Champlain ; or six lift locks more 
than the Champiain level, and near, say nine miles less length of Canal. TVhe 
direct line wnust be supplied with water from the St. Lawrence, and will require 
a feeder of (16,19,) sixteen 749, miles in length. The feeder will enter the Canal 
ata point (4/5) four and 4), miles from its terminus at Caughnawaga. ‘The 
entrance into the lock at Caughnawaga is about one a half miles above the 
Railroad and Ferry wharf. his is the nearest point at which a good 
entrance, with depth of water and quiet current could be obtained. The 
situation is very eligible for the wharves and piers that will be required; 
very safe, and by means of a small Island immediately above, very capa- 
cious accommodation may be made at moderate expense for the lumber 
trade, in changing from the river to the canal, as well as for vessels, in their 
transit between river and Canal. 

The Fourth, or Beauharnois Route. This route commences on the Beauhar- 
nois Canal (24) two and a half miles above the foot of Canal, and makes a junc- 
tion with the Caughnawaga direct line, at point (4,44) four and +, miles from 
Caughnawaga. The distance from Beauharnois Canal to said junction, is 
(164%) sixteen 7%, miles. If made a feeder, this would be its length. If made 
a Canal, and regarded as a distinct line, then the line from the junction with 
Caughnawaga direct line, would be the same as the said direct line, to St. Johns ; 
in other words, the two lines would be common from the junction to St. Johns. 
Regarded as one of the routes for the proposed Canal, the length from the com- 
mencement on the Beauharnois Canal to St. Johns, is (874%) thirty-seven ,&, 
miles, and will fall into the Champlain level at St. John’s, by three locks, having 
an aggregate lockage 374 feet. To compare this with Caughnawaga route, 
Champlain level, we have Canal navigation in the Beauharnois 
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Caughnawaga to St. Johns...: cee secsseeeveseecee vee F446 i 
Totalansles: of Canal, ., scat 94 tee em stele stele’ ue aie DDO « 
Or, Beauharnois route. ss. cece cece cece eececccescee eee 37.66 
Caughvawaga route, Champlain level..........++.eee+- 36.96 ‘K 
Difference in favour of Caughnawage route.....++..+e.- 00.70 + 


nearly ? of a mile. 


In Lockage. 


Caughnawaga route or Beauharnois Canal........... 6 
9 


Or, Caughnawaga Canal eeeeeeevees eeeoeaeeeoeceeeeaeveeseeee eee @ rd 8 Locks. 
Beauharnois TOUTC 5 ee & lS ak Baek eines) Sib ies eke STOUR RIN S evete so 8 €6 
Difference in favour of BeaunArnoiSevesfrsenies cea ese tena 5 ‘ ¢¢ 


besides the Guard Lock, that would probably, half the time, make the difference 
six Locks. 
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It therefore appears the Caughnawaga route will have the advantage of ? of 
a mile in distance, and the Beauharnois five (to six) locks, the advantage in 
lockage and save wholly the navigation of Lake St. Louis (14) fourteen miles. 


Caughnawaga route, direct line, we have Canal navigation, on Beauharnois 


GN utd bye cahmeteacy Fieve er a eRe Mane a ene! NY ORS 9.50 miles. - 
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Total miles of Canali aaron iaean 28,07 oe 
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Caughnawaga direct........... wi, Miiteia tala 4p k ORS elec pain ey pene ph 
Difference in favour of Caughnawaga route................. 9,59 


In Lockage. 


Caughnawaga route, namely, on Beauharnois Canal, 6 


Cadieaiva Wage CRNA i Uy sw ee eae mothe pin S 

—— 14 Locks. 
BSG ama OS) TOULC. 2.8) ie een told Mk i, LMU eae 3 oT 
Difference in Locks in favour of Beauharnois route,....... , 11 


The Caughnawaga direct route will have the advantage of say (91) nine and 
a half miles in distance, and the Beauharnois route the advantage of (11) eleven 
locks, and as before stated avoid or save the navigation of Lake St. Louis. 

With the size of Canal proposed walled on both sides as it will be designed, 
with a large proportion of Canal extra width which may be secured at reasonable 
extra cost, I consider the passage of one lock as being rather over an equivalent 
for one mile in length of Canal navigation. If, therefore, the Western trade was 
to be alone considered, there can be no doubt the Beauharnois route will most 
effectually secure it. But other considerations must not be overlooked in this ques- 
tion of route and they will be hereafter considered. 

It has been suggested that a more favourable route could be found, by s‘art- 
ing from the St. Lawrence at some pointon Lake St. Francis, and by a_ higher 
levelcommand ihe intervening country between that and Rouse Point, and 
wholly avoid the navigation of the river formed portion of Lake Champlain east 
of St. Johns or the greater portion of it. There has not been time to examine this 
route, so as to form any definite opinion of itsmerits. It will no doubt be longer 
than the Beauharnois route and have more length of Canal navigation with the 
same lockage. If it was supported there would be any material difficulty in 
making a good navigation from St. Johns to Rouse Point, this route would 
assume more importance. It is true some portion of the Channel between those 
points is not of sufficient depth of water ; but these are not of great extent, (most 


of the Channel being good both in depth and breadth) and from examination it is 
believed, may be dredged at moderate expense so as to render it fully adequate. 
The bottom appears to be of soft mud ; that must be reduced from one to three 
feet, and whenonce removed and subjected to an active steam navigation, will 
easily be kept a sufficient depth. Other considerations that will be shown here- 
after induces me to believe there can be beno great importance in prosecuting 
this subject further; but if thought expedient, an instrumental examination may 


be made to more fully test its character. 


c! 975 


34 


SS ee, 


Collecting our data. 


The several routes from the St. Lawrence to St. Johns in length and locks, 
are as follow: 


ROUTES—TABLE No. J. 


Length No. of 


in 
Miles. Locks. 
First of Sorel River 46 canal 12 ... oes ose ie ye 40 ba 58. 9. 1Gas 
Second or Longueuil. a4 is st Ls a fs aes be 28.28 6. 1Ga, 
Third or Caughnawaga, Champlain level... “i Sr fea is 34.46 2. 1Gz 
Do do Direct line. et a5 oes Eee ay te 25.57 8. 
Fourth or Beauharnois —... ote ee ote ee ses ges ae 37.44 3. 


The length of canal and river navigation on the several routes from a com- 
mon starting point at the juncticn of the Beauharnois route with the Beau- 
harnois Canal, will be as follows, (including the St. Lawrence Canals,) counting 
Guard Lock at St. Johns as one Lock. 


ROUTES—TABLE No. 2. 


| St. Lawrence Totals. 
River St Lawrence and ae 
Navigation Canals Champlain 
in Miles, in miles. Canal | Miles No, of 
| in miles. |; of Canal. | Locks. 
Hit piaanbaiiia RNG EAM eMaiiee AAA 
| | 
First or Sorel ai aoe et ba 110 | 10.50 | 12. 22 50 2t 
Second or Longueuil ... aah ve 17 10.50 28.28 | 38.78 18 
Third or Caughnawaga, Champlain level 14 | 2.50 | 34.46 36 96 9 
Do do Directiline ... 14 2.50 25 57 1 28.07 14 
Fourth or Beauharnois ay és a | cag | 37.36 i 37.66 3 


One lock is considered rather more than an equivalent to one mile of canal, 
in the expense or time of navigation. The difference would be greater, if con- 
sidered in regard to the expense of repairs and maintenance. ‘Taking as a rule 
that they would be equal, and reducing the length of canals and locks on this 
basis, the comparison would stand as follows, comparing from the same point on 
the Beauharnois Canal as above. 


ROUTES—TABLE No. 8. 


Equivalent 


Cpt } 
| ‘ Total % | ; 
net Total Canal, | River and js ¢.™ Pipe o 
Navigation, “1 Miles Oeil ns | Canal, 
. . . c ; —_ Oo ‘ ° . / 
in Miles. +n Miles. £4 rote of | 
| S ana, 
bit | me A 
First, or Sorel ...g uae ss ns as Bho ms ee 110 22.50 132.50 21 43.50 
Second, or Longueuil... .........+. ‘let 38.78 55.78 18 56.78 
Third, or Cauchnawaga,Champl. level 14 36.96 50 96 9 45.96 
hing for direct line i. Cys Syies Ate 4 14 28.07 42.07 14 42.07 


Fourth, or Benuharncis. 1.0.04 s.0es]ses sees resen 37.66 37.66 3 4.0.66 
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The last column, it will be observed, is only a comparison of the artificial 
works, and does not consider the river navigation. It remains to make compari- 
son of the cost of navigation, including river and canal. In the comparisons 
that have been instituted to show the relative cost between canal and river or 
lake transportation, one mile of the former has been considered equal to near 
three miles of the latter, but that included tolls. If tolls be left off it will be 
something less than two of river to one of canal; assuming for this comparison 
the ratio of two to one, the cost of navigation would be shown by including 
river, canal and locks, (exclusion of tolls,) and will be as follows: 


ROUTES—TABLE No. 4. 
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~ Total lencth of Total equivalent 


River and Canal to 
in miles. miles of Canals, 
First, or Sorel  s Oe EY ALS, AIP a 182.50 | 98.50 
Second, Longueuil .... ees ok. Neha 55.78 68.25 
Third, Caughnawaga Champlain level .... wee BP ae 50 96 | 52.96 
Do do Direct line aot xd Reed 42.07 49.017 
Fourth, Beauharnois Ns ae oe eet 37.66 | 40.66 
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If toils be added on the portion of canal on each route at 5 mills, or half a 
cent per ton per mile, it may be represented by adding to the last column in Ta- 
ble 4, 3 of the actual length of canal, which is the proportion of the cost of canal 


Pes botiation allowed for tell; the comparison by miles of canal, will be as fol- 
ows: 


ROUTES—TABLE No. 5. 
a re a rn ee ee a ES SE SPOR 


Total Canal 
representing the 
last column in the 
above table and 


Toll will increase. 
Toll on Canals — 
in Cents, per Ton. | Length of Canal 


mbes including Tolls. 
BEAU SOTO reas irate cide ook ee See eee 11.25 14.05 11255 
SreuOIN, ONGC Bre od Ses") diate Vode oc ec kk OOS 19.89 24,20 92.45 
Third, Caughnawaga, Champlain Level....... . 18.48 23.10 76.06 
Third, Caughnawaga, direct line........ vara wate 14.04 17.55 66.62 
erareti. POROMATIONE in. hoo. so OS Ys Soe eos ns 18.83 23.55 64.21 


| It appears from Table No. 4 that the cost of transportation, without regard to 
tolls, will be the cheapest on the Beauharnois Route, by nearly one-fifth. And 
from No. 5 including tolls, it will be near four per cent. cheaper than the most 
favorable of the other routes, or than the Caughnawaga Direct route for the 
Western trade. 

It will have been perceived that the above includes a portion of the canals 
on the St. Lawrence, that are now in operation and can form no part in compa- 
risons for cost of construction. I now proceed to state of estimated cost of con- 


struction for the projected St. Lawrence and Champlain Canal on the several 
routes, 
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Estimated Cost of Construetton. 


cries rhea ee eisai baba Sr or eC RPP SANE he mb aD 
Routes. Dollars. Cts. 
First, Cc Lolige) Wy eke Aant DE Rs PGR KEr Ope eas UN Bia poem PCW eeceee estore rere seeteooersercgervr edd oes 2,016,080 | 
ecm EDOM iin. 9 «ls alah. wie! dm eye VR tradi Re ida date Hees po aera ena 8,473,360 | 
Third, Cau_imawaga, Champlain level ........ viel ath iene tee Me RCTS a oso as ig Mae test &) OOLL era 
Do do Direct line is. es CPE aa 1 Nei! Dee REE ok - 8,287,240 
Do do Feeder made navigable........5..0.. aie tae tata ates tS hae 4,267,890 


Fourth, Beauharnois..... PANGie Choate oleae Veale! sitet eb ein etl MRM a AERC ET ay eats Sete d ed | 3,369,409 


For details of the preceding estimates, I beg leave to refer to the accompa- 
nying report of E. H. Tracey, Esquire, who has eonducted the surveys. he es- 
iimates have been made under my advice, and with much more care than usual 
in such examinations. They show larger cost of work than has heretofore been 
estimated. [tis known that hasty preliminary estimates for such works, are 
usually insufficient to meet the cost of construction, and as this examimation hag 
been more full, ascertaining more completely the items of cost and the value of 
work to be done, it should be expected to be more accurate, and consequently 
more reliable. ‘The aggregates have appeared to me large, but after review it 
has not appeared proper to reduce them. The canal is larger, and it is designed 
to be well executed, with side walls the whole length, and in every respeet suit- 
able for the best accommodation of the navigation. The eanal, you will see, is 
larger, and the locks longer than provided for im former estimates. The plan of 
construction has aimed at stability and permanence, and furnish a work that will 
require comparatively small annual repairs. [ feel confident they will be found 
a good approximation to the actual cost of constructing the work. 

I feel great pleasure in saying that Mr. Traey has conducted the surveys with 
energy and skill, which is neither more nor fess than I expected; and that the 
assistants placed under his charge by your Honourable Board have cordially co- 
operated, discharging their respective duties with a highly commendable assiduity 
and intelligence. 


Seventh.—The advantage of the several routes proposed, for the trade that is to be 
accommodated, 


In the description there has been incidentally some reference to the respec~- 
tive advantages of the several routes. 


First or Sorel Route. 


So far as designed to be a Channel for that portion of tie Lake trade that 
seeks a market on the Hudson river, this cannot be recommended asthe proper 
one for the proposed Canal. It will not be the most favourable for the lumber 
trade of the Ottawa and the St. Lawrence above the mouth of the Ottawa, The 
cost of transportation from Sorel to St. Johns as Lam informed, is one cent per 
cubic foot of timber, Iam not able to say what the cost of transportation (by 
rafiing) is, from the mouth of the Ottawato Sorel. The distance is nearer 60 miles 
and a portion of the Rivers St. Lawrenee and Ottawa between these points ig 
difficult, and the cost including risk and the delay that must attend that route, 
I suppose would be not less than half acent per foot, and make the total cost to 
St. Johns by this route, one and a halfcents per cubie foot, or seventy-five cents 
per ton at 50 feet. If the same aggregate toll be charged (one-fifth of a cent per 
foot) as now charged on the Chambly, the transportation trom Lake St. Louis to 
St. Johns’ would be, not exceeding three-filths of a cent per foot, or thirty cents 
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per ton of fifty feet, or a saving of nearly one cent per foot. It must be kept in 
mind that whatever cheapens the route tot he Hudson river, not only en- 
hance so much of what may take that route, but will alsoenhance the value ef 
that which goes to Quebec, and viewed in all its bearing sthe apparently small sum 
of one cent per foot, must be regarded as worth from a quarter to half a million of 
dollars per annum to this lamber trade. With these remarks I must leave the Sorel 
route as quite out of the question. 


Second er Longueuil Route. 


The termination on the St. Lawrence is very unfavourable for the lumber 
trade. Whatever of it goes down the Ottawa to its junction with the St. Law- 
rence, would not (and could not in rafts) be brought upto the Canal at Longueuil. 
It must be brought down the Lachine rapids, and owing to the strong currents in 
the river opposite and above Longueuil, it would be difficult to stop the rafts at 
the terminus of the Canal, and if they should piss it they would probably go on 
down the St. Lawrence, rather than attempt to bring them back against so strong 
a current as prevails in this partof theriver. It is not ther-fore believed the lum- 
ber trade of the Ottawa and St. Lawrence could derive much benefit from the 
Canal on this route. 

The strong current in the river between the terminus of this route and Mon- 
treal would be unfavourable for vessels entering and leaving the Canal. For the 
Western trade destined for the Hudson, the Beauharnois route would be thirty 
per cent. including tolls, and forty per cent. without tolls, more favourable, and 
the Caughnawaga direct line, including tolls twenty-eight per cent. more favou- 
rable than the Longueuil route, and give the most favourable accommodation by 
the latier route to the lumber trade of the Ottawa and the St. Lawrence above the 
Junction of the Ottawa in Lake St. Louis. The only circumstance in favour of 
this route is, that the trade would pass Montreal and might find a market in that 
City, and would so far improve its commercial interests. This it is desirable to 
sccure, if it can be done consistent with the main objects of the enterprize. How 
far the Canadian Government may consider it proper to hazard this, for such inci- 
dental benefits as would result to Montreal, it is not my province to decide. The 
navigation is now open and free to Montreal, and whatever route may be adopt- 
ed for the projected Canal, it is not supposed it will direct any trade from her, 
but rather in any event bring a large trade so near her door that she can secure from 
it all that her commercial position will enable her to command. 

Montreal will have no privilege taken from her, and will have increased 
inducement to improve every natural advantage she possesses; this new chan- 
nel of a great trade will be near and tend to promote every branch of industry, 
increasing the inducements to improve the vast hydraulic power in her vicinity, 
and thereby multiply the sourees of her wealth. 

Viewing the enterprize as in the main designed to improve the value of the 
St. Lawrence Canals, as wellas the Welland, to enhance the value of the great 
tumber interest of the St. Lawrence and its tributaries, and to improve the faci- 
lities of commercial intercourse with the United States, I am constrained, (much 
as should be gratified to second the wishes of Montreal,) to pass by the Longueuil 
route, as not the proper one, to secure the grea’ object of the projected Canal. 

fn the conclusions to which I have arrived in regard to the first and second 
routes it has not appeared important to regard as material, the estimate of the cost 
in construction. Other considerations are too decided to permit the entering of 
this as a material element in the comparison. 
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Third, or Caughnawaga Route, Champlain level. 


It appears this route has been more generally regarded than any other for the 
projected Canal. It enters the St. Lawrence near the foot of Lake St. Louis, 
where a smooth sheet of water allows good facilities for vessels to enter and leave 
the Canal. For the convenient and ample accomodation of the lumber trade in 
transit from the St. Lawrence tothe Canal. By this route a large portion of the 
Chambly Canal would be enlarged, and render it easy to give the same character 
of navigation to the mouth of the Richelieu, should it hereafter appear that the 
trade with the Lower St. Lawrence would warrant it. 

It appears from Route Table, No. 5, the cost of transport including tolls will 
be twelve per cent. more on this route than by the direct line from Caughna- 
waga, and about 16 per cent. more than by the Beaubarnois route. 


Hourth, or Beauharnois route and direct route from Caughnawaga. 


These routes are very nearly equal in regard to the Western trade, the diffe- 
rence being nearly, say four per cent. in favor of the Beavharnois route, including 
toll The toll, howeyer, in this comparison is nearly five cents per ton more than on 
the Direct Caughnawaga route; and on two millions of tons, the revenue would 
be near one hundred thousand dollars per annnm greater. This would provide for 
an extra expenditure of over one million of dollars. The Beauharnois route will 
not provide for the Ottawa lumber trade, nor well for the trade of the lower St. 
Lawrence that may seek Lake Champlain and the Hudson. The Caughnawaga 
terminus is clearly the best for this. Here the Ottawa lumber comes in well, and 
it would not be able to reach the Beauharnois Canal without too great expense. 
The trade of the lower St. Lawrence above referred to, would find via Montreal 
and the Lachine Canal, a convenient and cheap transit via Caughnawaga to 
Lake Champlain; and would be subject to delay and extra expense if required 
to go by the Beauharnois Canal, and thence to Lake Champlain, which would 
probably prevent this branch of trade from taking the proposed Canal at all. 

It has been stated, the Beauharnois route makes a junction with the Caugh- 
nawaga Direct route, at a point (4;4,) four and one-tenth miles from its terminus 
at Caughnawaga. If therefore the Feeder required for the Direct route, is made 
navigable, a practical union of the two routes would be effected, that would pro- 
vide forthe best accommodation of the several interests of trade above referred 
to. If a route can be found that will secure in the best manner, all the great ob- 
jects of the enterprize, it is clearly the one we are in search of. The Caughna- 
waga, Champlain level does not secure this. It is about 12 per cent. less favora- 
ble for the trade that collects in Lake St. Louis, and near sixteen per cent. less 
favorable for the Western trade, that seeks the Hudson. No adequate benefit in 
my judgment, would be obtained to compensate for this loss, especially when it 
is considered, that the general question of competition with a rival route is such 
that all the attainable sources of advantage should be earefully secured in the 
route adopted. The direct Caughnawaga line, with the Feeder made navigable, 
will be more expensive than the Caughnawaga route on the Champlain level, 
and less expensive if the Feeder is merely to supply water for the Canal. 

The estimates have been stated, but for convenience they are here repeated 
as follows: 


Caughnawaga Route, Direct line...... esse sees deere cee «83,287,240 


do do do Feeder made navigable.... 4,267,890 
do Champlain tLe Vel sree % ois wean beele e otude enfant aes 
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It will have been observed that in the preceding comparisons, toll has been 
charged on all at the same rate per mile. Of course the longest line would pro- 
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duce the largest revenue, the tonnage remaining the same. The Caughnawaga 
route, Champlain level has nearly the same length of canal as the Beauharnois 
route, and consequently they produce nearly equal tolls. In this case the com- 
parison of Route Table No. 5, very nearly represents their relative merits, 
except as to cost of construction. The Table 5 shows, that for economy of trans- 
portation, the latter route to be about (16) sixteen per cent. more favorable than 
the former, and the estimates show it to be more favorable in cost of construction 
by the difference ($336,830) three hundred and thirty-six thousand, eight hun- 
dred and thirty dollars. As between these two routes, the Beauharnois route in 
its superiority for the Western trade, and in cost of construction, should be pre- 
ferred to the Caughnawaga route, Champlain level. On this point there can be 
no doubt, but it does not provide for other items of trade as before observed. 

The Caughnawaga direct route provides on the whole the best accommoda- 
tion for the aggregate trade of either route, but being shorter it produces less re- 
enue. If an aggregate toll instead ofa rate per mile was instituted, the compari- 
son would be fess favourable for this route ; giving it an advantage of seven in- 
stead of twelve per cent over the Caughnawaga Champlain level, and instead of 
route four per cent it would be about seventeen per cent inferiorto the Beauharnois 
route forthe Western trade. [n cost of construction the estimates show it to 
be more favourable than the Champlain level, by a difference of ($418,990) four 
hundred and eighteen thousand nine hundred and ninety dollars. 

The Caughnawaga direct route, with Beauharnois Feeder made navigable, is 
clearly the route, that will most fully provide for all the great sources of the trade, 
itis important to accommodate by the projected Canal. It will have been per- 
ceived that the cost of construction on this plan, will be greater than any other 
route exceeding that by, 


The Champlain level...... eee cece cee eee eee cece neces ¢ 561,660 
Direct route, with Feeder of supply... see. cece eee cece 980,650 


It has been observed, that if equal aggregate tolls be charged on each instead 
of arate per mile, the superiority of the Beauharnois for the Western trade is 
severiteenper cent over the direct route from Caughnawaga, and if toll charged per 
mile, the revenue on the former will excced that on the latter about one hundred 
thousand dollars per annum, on a trade of (2,000,000) two million tons, which 
would be an ample sum for interest on the extra cost and maintenance of work, this 
revenue to increase with the increase of trade. The direct Caughnawaga route with 
Beauharnois Feeder made navigable is the direct route, with the Beauharnois June 
tion Canal. Ifthe latter be adopted then all the great interests of the trade it is 
designed to accommodate will be provided in the best manner. The portion of 
lines are shown on aliberal scale, by the map prepared by Mr. Tracy, and is 
herewith submitted. By this the relative locations will show in the leading geo- 
graphical characteristics, the respective facilities of each. It will be seenthat by 
this plan, the lumber trade and the trade of the lower St. Lawrence will be well 
provided for at Caughnawaga, and especially the former will have the best ac- 
commodation that can be secured; while the Western trade will have the best 
provision for its economical transport that is attainable. It is proper to remark, 
that the comparisons of transportation and estimates ofrevenue have been based 
on the Canghnawaga Direct Route with Beauharnois Junction. 

Keeping in view that the projected Canal will involve the interests of a long 
line of navigation, materially affecting the artificial portions, made, or to be 
made for its completion, and thatin its trade it must in some important respects 
meet the influence of a rival route ; | have no hesitation in recommending the 
Caughnawaga direct route, with Beauharnois junction. as adapted to fulfil in 
the most eminent degree all the great objects of trade that are to be either secur- 
ed or promoted by the work. In arriving at this conclusion, I trust the details 
that have been given willfully sustain the opinion to which I have arrived. 
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Concluding Remarks. 


The estimates have been made in decimal currency to avoid errors to which I 
would have been exposed in adopting a currency I am not accustomed to, andas 
it will be quite immaterial in comparisons, will not I apprehend be a source of 
material inconvenience to others. 

In discussing the questions that have been presented in this Report, it has 
been the design to adhere to a cautious regard of their bearing, and guard against 
leading to any inducement for expenditure that would not be substantially real- 
ized ; and at the same time to give due weight to the interest of the enterprise 
under consideration. 

In regard to the Lake trade, it is believed very few who have given the sub- 
ject careful attention, will regard it as over estimated. The competition for it by 
Railroad would generally have been regarded more formidable a year ago, than 
at the present time, although the circumstances of the past year have been pecu- 
liarly favorable for freight on railroads. It has, however, added a chapter to ex- 
perience, which leads to correct conclusions, and in this going to show that in 
long voyages they cannot hold important competition with good navigation for 
heavy freights. If thereiemain any doubt on the public mind in relation to this 
question, the completion of the enlarged Erie Canal, and the opening of the Ca- 
nada route between the Lakes and the Hudson, | am confident will completely 
dissipate it. In this no feeling adverse to Railroads is indulged ; they have their 
appropriate field of usefulness and cannot be dispensed with. 

The discussion of the question of competition with the eniarged Erie Canal, 
is believed to have been very guarded, leaving every consideration of a speculative 
character out of view. It was assumed that all of the Canals of the St. Law- 
rence would be used in both directions ; which I suppose will not be the ease for 
those in the Williamsburg District, where vessels descending will find a sufficient 
channel in the river, thereby saving time and expense. It has been suggested 
that improvements may be made so as to avoid, in descending, the other Canals. 
Possibly this may be done; but I should not like to encourage any expectation 
of benefit from this source. It would require much improvement of Channel, te 
navigate a Propeller of 600 tons, with reasonable safety through the rapids op- 
posite the Cornwall and Beauharnois Canals. So faras 1am informed on this 
point, no advantage can be promised to the route from this source, and therefore 
none has been anticipated. If it shall hereafter appear that my views have been 
formed on an inadequate knowledge of the facts, and vessels with heavy freight 
may make the navigation of the rapids with safety, it will be a boon to the route 
I have not anticipated. 

In comparing transportation by Canals, no superiority has been assumed in 
the economy of the Canada Canals, over that by the enlarged Erie Canal, though 
the former is very nearly three times the sectional area of the latter. That the 
Canada route will derive advantage in this, can hardly be doubted. On the whole, 
I have come to the conclusion that the two routes when completed, will most 
probably hold such a competition, that they will essentially divide the Lake 
trade. ‘The difference between them in the transportation expenses, will not be 
sufficient for either to control, or, monopolize so large a trade; and this[ re- 
gard a safe basis in estimating the trade of the Canada route. 

Considering the benefits that will accrue to Canals already made, 1 have 
shown that it issafe for the Canada Government, to construct the proposed Canal, 
even if the Champlain Canal of New York is not enlarged, when that Canal shall 
be enlarged, (as I believe must be done at no very distant day,) the revenue 
from the St. Lawrence and the St. Lawrence and Champlain Canal must be 
large. As another power must be depended on to enlarge the New York Cham- 


plain Canal, it has appeared the dictate of prudence to examine the prospect of 
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trade and revenue on the minimum basis, namely, that such co-operation should 
not be extended. From this it appears the tolls may be estimated, for the second 
year of operation, including toll on this trade for that portion of the St. Lawrence 
Canals through which it will pass, at (2 4,000) two hundred and eighty-four 
thousand dollars, or after allowing for repairs and maintenance (220,000) two 
hundred and twenty thousand dollars; and that there is good prospect that in five 
years the tolls will be double this sum, or say nett, ($400,000) four hundred thou- 
sand dollars per annum; nearly half which may be carried to the credit of the 
St Lawrence Canals after paying interest on the costof the St. Lawrence and 
Champlain Canal. This may be regarded as a minimum result; and when to 
the ordinary Canal revenue, the general benefits of improved and extended com- 
mercial intercourse, is added, the inducement is highly worthy the enterprise 
of your Government, and can have no hesitation in recommending the early 
construction of the proposed Canal, from St. Lawrence to Lake Champlain, as @ 
work eminently calculated to promote the interest of Canada. 

It will be noticed, that I recommend less width of Lock, than on the Saint 
Lawrence Canals. This would not be very important if no other Locks were to 
be built than required for the proposed Canal. But I must regard this question 
as embracing the enlarged Locks on the Welland Canal. I have given my 
reasons in detail for the width I recommend, and your Hono.able Board will 
judge if I have comprehended the subject. Being fully impressed with the idea 
that freight is to be the great trade of this Canal, and that Propellers main/y, with 
some sail vessels, will be the craft that will bear trade, it does not appear to me 
Wise to subject this main business, inconvenience, expense, or delay, for the 
purpose of providing for a remote, uncertain, and, in my judgment, improbable 
use of side-wheel steamers. The screw is now used even for tug boats; it has 
come in subsequent to the side-wheel, and especially for freight, has fully 
established its superiority. If then, the width of Lock is sufficient and best for 
this class of vessels, the object is secured. The width has been presented, after 
much discussion with experienced navigators on the Upper Lakes, and, to my 
judgment, appears adequate. The Lock will be sufficient to pass with great 
ease and convenience, a Propeller of 600 tons, and if one foot in depth is added 
to the water, it will be capable of easy passage of vessels of 700 tons. The 
Lock, as proposed, corresponds with the Welland Lock as 83 Is to 38, and with 
ene foot additional depth of water, the comparison is as 91 to 38. In giving the 
capacity of vessels, I take that regarded to be of most convenient management 
and the best form of consiruction of the navigation, and the relative sizes show 
that the proposed Lock has 2,%,, the capacity of the Welland Locl cs, and with 
one foot added to the depth nearly 24 times. If, however, it should be regarded 
as probable, that some new developement may demand vessels requiring greater 
width, it may be adopted to meet such anticipation. For the present, I do not 
see the probable necessity. 

I have cautiously guarded against overstating the advantages of the route 
recommended. In allowing two miles of river navigation to be one of Canal 
exclusive of tolls, | am sure it is more true as to time than expense of transport 
if, as in the comparison, locks are excluded, or which is the same made to add to 
the length of Canal, by allowing one mile of Canal for each Lock. It may be 
said a feeder of supply may be ‘made in the first place and afterwards enlarged 
to a Canal. I cannot recommend this; it can never be so well done as at first, and 
it is Moreover important to put this work into the most effective operation in the 
first instance, to secure not only its appropriate and direct benefit, but to influ- 
ence the opening of the New York Champlain Canal at the earliest da 

The dimensions of Canal with side walls as proposed will make a good 
channel for the first class of vessels proposed. The formof the ground favoura- 
bly admits of making alarge portion (about two-thirds of the length) with a 
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width ranging from 150 to 250 feet, and vessels may easily and cheaply be pro- 
pelled through it, at the average rate of five miles per hour. The plan is suita- 
ble for the great purpose it isdesigned to serve, and when completed, I do not 
doubt, will be creditable to the Government, and fulfil the high purposes of useful- 
ness that have been anticipated from its construction. 

Let this entire enterprise be properly completed, and a Merchant at Chicago 
may draw his bill on New York, on a cargo of produce at thirty days, and depend 
with usual certainty on the arrival of the vessel, the sale and collection of pro- 
ceeds in time to meet his draft. 

Regarding the vast magnitude to which the Lake trade must reach, the ex- 
tent and excellence of the navigation, this route presents an inland communica- 
tion, that for grandeur in outline, and commercial importance, has no equal on the 
globe. The idea of a vessel of 500 tons or 700 tons loading at an inland port, 
and proceeding without breaking bulk, two thousand miles without meeting cur- 
rents in either direction, to reach a port on the ocean can no where else be indulg- 
ed. The promotion of the artificial portions of this navigation, will reflect honor 
on the intelli,ence and enterprise of the Canadian Government, giving new claims 
to that progress in civilization that is strongly marked in works designed to im- 
prove the social and commercial intercourse of mankind. 

The instructions I had the honor to receive, embraced questions of great 
Importance which have been treated in as much detail as appeared necessary. It 
has appeared important that these preliminary proceedings, should fully unfold 
the great characteristics of the enterprise and at the same time it should not be en- 
cumbered with unnecessary detail. Ithas been my purpose to present each ques- 
tion in such a manner as would show the basis of the opinions given, leaving 
others the means of judging, whether or not those opinions were well founded. 
And your Honourable Board will judge, if the duty has been performed with an 
intelligence that will be beneficial to the great enterprise that has been under 
consideration. 


Respectfully submitted, 


(Signed,) JOHN B. JARVIS, 
Civil Engineer. 
Montreal, 15th February, 1855. 
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RETURN 
In part to an Address from the Legislative Assembly, of the 8th 


instant, for Copies of Documents relative to the Survey 
aud Improvement of the Rapids of the River St. Lawrence. 


By Command, 


G. ET. CARTIER, 
Secretary. 
Secretary’s Office, 

Quebec, 30th March, 1855. 
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REPORT 


Upon the Examination and Survey of the River St. Lawrence, from Prescott to 
the Head of the Lachine Canal, and certain experimental Llasiing operations 
made during the Summer of 1854. 


The undersigned have the honor to report that, in accordance with the 
instructions contained in the agreement of October 18, 1853, berween them and 
the Honorable Commissioners of Public Works, they have examined and partly 
surveyed the River St. Lawrence, from Prescott to the Head of Lachine Canal, 
with a view of ascertaining, “1st., the character and extent of the obstructions 
which would have to be removed in order to procure a navigable channel through- 
out the whole of the Rapids of the St. Lawrence, from Prescott to the Head of 
Lachine Canal, such channel not to be less than two hundred feet in width, to 
have at no place, at low summer water, a less clear depth than twelve feet, and 
in the Rapids, subject to much swell, not less than thirteen feet ;” “ 2nd., the 
cost at which such improvement could be carried out.” 

That they have fired fifty sub-marine charges of one hundred and 
twenty-five pounds of powder each, as an experiment in different parts of the 
Rapids, for the purpose of ascertaining whether M. Maillefert’s new method of 
blasting rocks under water without drilling could advantageously be made use 
of for the contemplated improvement. 

They are happy to say that both the surveying and the blasting operations 
have been entirely successful ; that it is practicable to open a channe} of sufficient 
width and depth for vessels drawing ten feet, by means of removing the obstruc- 
tions ; and finally, that this great improvement can be carried out for an outlay 
of not exceeding one hundred and eighty thousand pounds (£180,000. ) 

The obstructions which it will be necessary to remove are in the Galoppe 
Rapids, the North Channel of the Long Sault, and the Rapids between Lakes 
St. Louis and St. Francis, of which the latter are the inost extensive. 

Before proceeding to describe these obstructions, and to estimate the cost of 
their removal, the undersigned beg leave to submit some general remarks relative 
to, 1. Their surveying operations; 2, The maps which accompany this Report; 
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3. The required width and depth of channel; 4. The low summer water; 5. The 
experimental blasting operations ; and 6. The estimates of cost. 


1. Surveying operations. 


The examination of the Channel was made in parrallel lines, soundings 
being taken in the usual manner, the Surveying Barge used on the occasion was 
provided with tubes through which measured poles could be passed to any depth 
and easily moved up and down; a mode of operation which was also made use 
of for the purpose of ascertaining whether or not the Channel was obstructed ; 
whenever a doubtiul spot was found a more close examination was at once re- 
sorted to, and when it was ascertained to be necessary a thorough survey of the 
locality was made. It is hardly necessary to remark that to make a Marine Survey 
it is required that a triangulation of the adjacent shore lines shall be made, and 
proper stations established from whence sights can be taken to the surveying 
vessei at the Galloppe Rapids and the North Channel of the Long Sault, the 
obstructions being concentrated in one spot, the necessary stations could easily 
be established on a measured base line on shore, and no triangulation was re- 
quired. Gut between Lakes St. Francis and St. Louis the obstructions were 
found to be so numerous and extensive, that it became necessary to survey that 
whole portion of the river, and consequently to complete the triangulation made 
in 1852 by Mr. James Stewart, C. E., which embraced the Céteau and Cascades 
Rapids, their labors in this particular are apparent on the Maps accompanying 
this Report. The undersigned beg leave in this connection to acknowledge the 
accuracy with which Mr, Stewart’s triangulation had been made throughout, and 
the utility {his Map in their survey. Having accomplished these preparatory 
Operations which from the great number of Islands, the width of the river, and 
the difhculties of Communication, required cousiderable time and labor, they pro- 
ceeded to the examination of the different Channels in the following manner: 
The mode of surveying by sounding lines between stations on shore, or to and 
from buoys could only be made use of where the current was not strong and had 
to be abandoned in the Rapids proper. Here the swell below the Chutes, and 
the current above make it impossible to move a vessel with any degree of ae- 
curacy, and even the mere crossing in a boat is generally impracticable. The 
only available mode of operation, and therefore the one adopted, consisted in 
anchoring Scows at convenient distances one from another across the current 
determining the position of them from the stations ashore, and then in dropping 
down life-boats on measured cables. Each life-boat was manned properly with 
a Captain at the helm, an experienced man to take the soundings with a measured 
iron or wooden pole, and an assistant to book them. For every one or two hun- 
dred feet which the boat descended, a flag was raised, and the position of the 
boat determined instrumentally, from at least two stations on shore, by assistant 
engineers. [t can casily be conceived that labor of this character occupies much 
time because only me line of soundings can be taken from each anchorage, and 
because the moving of Scows across the current, with a view of placing them in 
position, is atiended with gieat difficulty, and sometimes with danger. It was 
frequently impossible, by cue day’s hard work to obtain more than one single 
line of soundings, and more than one day was entirely lost, when a Scow drag- 
ged her anchor in consequence of the extraordinary swiftness of the current, for 
in such instances no other alternative was left but to give up the anchorage, and 
to run down through the Rapids; and to return to the original position, it was 
necessary to pass up the Canal. Another great delay was found in hauling up the 
life-boat to the scow, from whence it had started; a slow operation, whieh required 
the utmost exertion of the men. In certain places the water was so turbulent, 
and the current so swift, that it was not only difficult and dangerous to anchor 
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the scows, but even to board them with the boats when at anchor, was attended 
with danger. These difhculties became in certain localities insuperable, aud 
recurrence had to be had to so called running lines, an operation which con- 
sisted in letting boats run in different directions through the Rapids taking 
soundings from them, and at proper intervals showing a flag to which sight 
could be taken simultaneously, and with at least two good instruments on shore. 
These lines of soundings were protracted in the usual way with a good boat well 
steered and manned. This last named mede of operation, was found to be 
practicable in even the worst places, and where the open boats could not live, 
the iron barge built for the purpose was used. 

it was by employing alternately and, as circumstances would dictate, the 
different modes of operation above described, that the soundings were obtained, 
a portion of which only could be marked upon the maps which accompany this 
Report ‘The aggregate number of soundings, taken and recorded in the field 
books, amount to over 28,000. The maps accompanying this Report are :— 


No. 1—Survey of a Portion of the Galoppe Rapids. 

No, 2—Survey of a Portion of the North Channel of the Long Sault. 

No. 3—Survey of a portion of the River St. Lawrence between Lake St. 
Francis and Pointe au Diable, including the Coteau Rapids. 

No. 4—Survey of a portion of the River St. Lawrence between Pointe au 
Diable and Pointe au Moulin, including the Cedar Rapids. 

No. 5—Survey of a portion of the River St. Lawrence between Pointe au 
Moulin and Lake St. Louis, including the Cascades Rapids. 


2. Lhe width and depth of the Channel. 


The several new Channels projected on the maps, show the position and 
extent of the obstructions necessary to be removed in each of them, so that they 
may be navigable for vessels drawing ten feet. : 

In laying down these Channels, care was taken to avoid obstructions and 
sudden bends, as much as circumstances and the prevailing currents would 
admit; each of the Channels will, therefore, if sufficiently improved, become a 
navigable Channel, but only one of the number will hereafter be recommended 
for improvement. A Channel of 300 feet width would be quite ample for vessels 
drawing ten feet, and there may be instances in which a combination of favora- 
ble circumstances, such as straightness of Channel, inconsiderable extent of the 
obstructions between which it runs, facility of entrance and ease in keeping the 
Channel, would admit of a width of less than two hundred feet, and should it 
be deemed necessary, the undersigned would be prepared to point out the 
localities where such deviations may be admissible ; it may be proper, however, 
to remark, in this place, that the estimates given in, are based on the assumed 
necessity of a 200 Channel throughout. With regard to the depth of Channel, 
_ they do not see any occasion to comment upon the data given by the Honorable 
Commissioners of Public Works, and their experience would. lead them fully to 
subscribe to the conditions contained in their instructions, that it ought not to be 
less than twelve feet in any place ; and not less than thirteen feet where there is 
a heavy swell. The undersigned have, therefore, in stating the depths, which, 
in their opinion, will be required in each locality, found no occasion to go beyond 
the limits assigned by their instructions. The depths which will be recom- 
mended in the following, have also been marked on the maps accompanying 
this Report, and the estimates of cost have been calculated accordingly. 


3. The Low Summer Water. 


The stage of water called Low Summer Water, or ordinary Summer level, had 
been found by Mr. James Stewart, to correspend with a benchmark established by 
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him on Pig Island, Coteau Rapids, when that benchmark was one foot out of water, 
which result was sone by the observations of the undersigned. Before the sur- 
vey was actually commenced, eight different benchmarks were established in the 
lower Rapids. They were frequently examined during the Summer, and the varia- 
tions in the stage of the water were always found to be simultaneous and nearly 
equal throughout the Rapids. Between the 2nd of June and 11th of November, the 
difference between the greatest rise and the greatest fall which occurred during 
that period, did not exceed one foot three inches. The rise and fall in Lake St. 
Francis was found to be about the double of the corresponding rise and fall in the 
Rapids proper; but the fluctuations in Lake St. Louis are more considerable than 
those in Lake St. Francis, and differ from them in their periods and extent ; the 
River Ottawa exercising much influence upon the stage of water in the former Lake. 
At the lowest stage Siatraven observed, Mr. Stewart’s benchmark was found one foot 
and six inches out of water , and the river having been uncommonly low this fall, it 
may be surmised that extreme low water is six inches. lower than the ordinary 
Summer level, i. e., low Summer water. The undersigned have therefore adopted 
Mr Stewart’s neh for low summer water and have rednded theirsoundings to that 
datum. 


4. The experimental Blasting operations. 


Fifty heavy Sub-Marine charges were fired in accordance with instructions in 
different parts ot the Coteau Rapids on smooth solid rock, as well as on bars formed 
of boulders and stones, &c., and in very swift currents ; they proved efficient every- 
where ; though not equally EO. the accumulations Ae eaiers and stones yielding more 
readily than the solid rock, e high was a very hard limestone ; however, after this ex- 
periment, there can be no Heube but that Mr. Maillefert’s ae cieeind of blasting 
rocks under water without drilling which was most successfully employed for the 
remova! of dangerous sunken rocks in Hell- -gate near New-York, can also_advant- 
ageously be made use of for the contemplated improvement in the River St. Law- 
rence, and is in fact the only available mode of operation. 


5. The estimates of Cost. 


It will easily be understood that estimates of cost for operations of the char- 
acter contemplated cannot be entirely based upon the quantity and quality of ma- 
terial to be removed. 

To open out a channel through the various Rapids will necessitate a consi- 
derable and valuable outfit a great portion of which will have to be renewed in 
the course of the operation. A large allowance must also be made for the dangers 
and difficulties with which the work will be attended, the interruptions caused 
by navigation, the delays from accidents, and the liberal salaries and wages 
for which only good engineers and hands can be persuaded to engaged in such a 
work. It must also be taken into consideration, that in order to leave no one spot 
with less depth than required, the excavation will generally have to be carried to 
a still greater depth than the one specified, owing tothe peculiar character of this 
work which especially in turbulent waters will ‘not admit of the same accuracy 
and regularity as are obtained in similar operations on dry land. It is by taking 
all these circumstances into consideration and by dividing the cost of outfit and 
contingent expenses between the different localities, that the undersigned have 
arrived at the estimates of cost. The undersigned will now proceed to submit the 

results obtained by their examination and survey and to estimate the cost of the 
contemplated improvement. Commencing the examination of the River St. Law- 
rence at Prescott and proceeding downward, the channel at present used by ves- 
sels of heavy draft, was found to be sufficiently wide and deep until passing 
through the Galoppe Rapids, soundings of 9 and 10 feet were struck in the chan- 
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nel. A survey was therefore made of these Rapids the results of which are laid 
down upon the annexed Map No. 1, of the two channels leading to the Galoppe 
Rapids ; the Southern is used only by steamers of light draft, and was found to 
be too narrow and too crocked to be available for the navigation contemplated ; 
the Northern, or Main channel, is now navigated in all seasons by vessels draw- 
ing 8 feet, but it will require some improvement to be made sulliciently wide 
and deep for vessels of ten feet draft; the principal obstruction is a bar of solid 
rock, which stretches across the river forming a Chute, and which is covered 
only with 9 and 10 feet of water in the channel. The obstructions above and 
below this bar consist of boulders and stones. The whole can be removed by 
means of blasting and raising the débris : No difficulty would appear to exist, 
but the operations will be subject to frequent interruptions caused by the passage of 
steam and other vessels. ‘T’o make the proposed improved Northern channel 200 
feet wide, and 13 feet deep throughout 4,666 cubic yards of solid rock and 
boulders will have to be removed; and the cost of this improvement is esti- 
mated at £11,232. Leaving the Galoppe Rapids, no obstructions were met 
with before approaching the South channel of the Long Sault which bran- 
ches off from the Main River about six miles above Dickenson’s Landing, 
This channel, which at present is navigated only by vessels of light draft, 
and by Steamboats with low guards, or such as are not considered strong 
enough to sustain the heavy swell in the North Channel, was found to be 
crooked, narrow, and obstructed by several bars. It would require a consi- 
derable outlay to widen and deepen it sufficiently, and it would still remain 
crooked. Another great objection to this Channel arises from the fact, that it is 
the only available route for rafts, which, when passing through it, block up the 
whole Channel, and leave no room for Steamboats to pass, and owing to the 
frequent bends of the Channel, it is impossible for the Steamboats to discover 
them, until they are in close proximity ; having at the same time found the North 
Channel superior both in width and depth, it was not considered necessary to 
make a complete survey of the South Channel, which cannot be recommended 
for improvement, unless it should be contemplated to make vessels ascend 
through the Rapids by means of some auxiliary motive power, a project which 
cannot be discussed in this place, but for the realisation of which this channel 
would offer peculiar advantages. The North Channel, which is now navigated by 
vessels drawing 8 feet and more, is very turbulent, but sufficiently deep and wide 
throughout, except at the upperyitch or Chute where it is obstructed, as shown 
on the annexed map No. 2. This Chute is formed by a ledge of solid rock, stretch- 
ing across the river, and in the present Steamboat channel, covered only with 
ten feet of water. Immediately below the pitch several very heavy boulders 
lying ona stony shoal, Burns’s Shoal, form another dangerous obstruction, to- 
wards which the current sets, and which it is difficult even for Steamboats to 
avoid. ‘The present channel is at this place both narrow and crooked, and will 
require to be straightened, widened and deepened, to make it perfecily navigable 
for vessels drawing ten feet. It is proposed to widen the channel accross the bar, 
as traced upon the map, witha view of entirely avoiding Burns’s Shoal, and the 
heavy boulders lying on it. By removing a portion of the upper bar, the direction 
of the current will be changed so as not to set against Burns’s Shoal, and would 
then take the direction of the channel, the removal of the obstructions in the 
North Channel by means of blasting, is considered practicable, but will be con- 
nected with difficulty and danger, owing to the extreme swiftness of the current, 
and turbulence of the water, both at the upper pitch and below it. The quantity 
of solid rock and boulders which will have to be removed in order to make the 
North Channel of the Long Sault, 200 feet wide, and 13 feet deep, throughout, 
is estimated at 4,550 cubic yards and the cost of this improvement at £17,198. 
From the Long Sault and down to the foot of Lake St. Francis, the channel was 
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found to be sufficiently wide and deep throughout. From Lake St. Francis two 
channels lead to the Coteau Rapids, ‘‘the northern or present Steamboat channel 
yuns as shown on the map, and is obstructed by two bars, one at the head, the 
other below the foot of Prisoners’ Island. There is at ordinary summer water not 
more than 7 or 74 feet of water in the channel on the upper bar, which is hardly 
sufficient for vessels drawing 6 feet, and not more than between 8 and 8} feet on 
the lower bar; both these bars consist of boulders and stones, and can be remov- 
ed by means of blasting, ete. The operations would be comparatively easy on 
the upper bar, but connected with considerable difficulty on the lower bar, where 
the velocity of the current is over 14 feet in a second, and ihe waters are 
very 1urbulent. The operations in this channel on the upper as well as on the 
lower bar will be sabject to frequent interruptions by the passage of vessels, and 
it is to be feared to frequent accidents arrising from collisions with rafts when 
driven out of their ordinary route by strong northerly winds; a depth of 12 feet is 
considered sufficient on the upper bar, but 13 feet will be required on the lower 
bar, in consideration of the heavy swell. The quantity of boulders and stones, 
which will have to be removed in this channel is estimated at 25,665 cubic yards 
and the cost of the improvements at £40,365. The Southern or lost channel is not 
now in use, but was nevertheless surveyed with a view of ascertaining, whether 
a better and less obstructed channel than the Northern or present Steamboat 
channel could not be found, and considerable pains were taken to mike this 
survey as complete and reliable as possible. The Southern Channel was found 
to be obstructed at Juniper Island by a bar of solid rock, which at this place 
forms a Chute; and further below Chule verte, by several extensive bars formed 
by an accumulation of boulders and stones. It ts considered practicable to open 
a channel through these bars by means of blasting, etc., and the operation would 
not be attended with much difficulty, but would require a considerable outlay. 
In consideration of the swell, the depih to be not less than 13 feet on the upper, 
and 124 feet on the lowerbars. The quantity of solid rock and boulders, which 
will have to be removed in this channel is estimated at 60,085 cubic yards, and 
the cost ofthe improvement at £78,285. A channel which branches off from 
the present Steamboat channel above Pig Island runs between Pig and 
Thorn Island, then along the South side of Pig Island, and again joins 
the Northern Channel below this spot and abreast of Prisoners’ Island; 
it is now sometimes run by Steamers and other Vessels, when the water 
is very low, but it is crooked and too much obstructed to be taken into consider- 
ation for the improvements contemplated. The cost of improving the Southern 
Channel was esiimated at £78,285; that of improving the Northern Channel at 
£40,365, which gives a difference of £37,920 in favor of the Northern Channel; it 
must be borne in mind at the same time, that the Northern Channel follows the 
natural flow of the current, and is easier of access from Lake St. Francis than 
the Southern Channel. ‘The undersigned have therefore no hesitation in recom- 
mending the Northern Channel for improvement, the cost of which was estimated 
at £40,365. From Pointe au Diable downward a few inconsiderable obstructions 
were met with, before entering the Cedar Rapids, at the head of which a ledge 
of rock rans across the present Steamboit Channel, partly covered with boulders 
and forming an obstruction, which is commonly called la Barriere !! there is at 
ordinary summer water not more than 93 feet of water in the Channel, where it 
crosses this bar betweenla Barriére and Pointe au Moulin, the Channel was 
found to be obstructed by a few heavy boulders as shown on the map. The Raft 
Channe! was found to be too shallow and crooked to be taken into consideration, 
and the present Steamboat Channel is therefore recommended for improvement. 
The removal of Ja Barriére and other obstructions in this Channel is considered 
praciicable, but will, owing to the violence of the current, the heavy swell, and 
the vicinity of the Chute aux Bouleaux be attended with considerable difficulty 
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and danger, and besides be subject to frequent interruptions by the passage of 
vessels. A depth of 13 feet willbe required throughout The quantity of solid 
rock and boulders which will have to be removed is estimated at 5,600 cubic 
yards, and the cost of the improvement at £12,500. After having passed the Pointe 
au Moulin the Northern or present Steamboat Channel was foun to be much alb- 
structed, and the existence of other Channels having been indicated in the Re- 
ports of Mr. T. C. Keefer and Captain Maxwell the undersigned applied them- 
selves to discover them, in order to ascertain their position and availability and to 
satisfy themselves, if the requisite improvements could be attained there, at less 
expense. The obstructions in the Northern or present Steamboat Channel marked 
AAA, on the map, are, | Anextensive shoal of solid rock partly covered with 
boulders ; and commonly called Bocco Hayes’ Shoal or la Chaineéte ; there is at 

rdinary low water not more than between 6 and 7 feet of water in the Channel 
over this bar, which is considered the shallowest spot in the river, vessels drawing 
6 feet frequently touch bottom here. The removal of this obstruction is considered 
practicable ; a depth of 12 feet will be required. The quantity of solid rock and 
boulders to be removed in this Channel is estimated at 9,100 cubic yards 
and the cost of the improvement at £18,700. This obstruction can be avoided, or 
nearly so, by following the channel marked BBB on the map, which leads around 
the south side of Bocco Hayes Shoal, ‘‘ and joins the northern channel, AAA, above 
Mary’s Reef. The channel BBB is but little obstructed, and the quantity of 
boulder stones which would have to be removed from it, to make it 200 feet wide, 
and 12 feet deep, is estimated at 630 cubic yards, and the cost of the improvement 
at £1760. 

2. The next obstruction in the channel AAA, is Mary’s Reef, which consists of 
boulders and stones, and has a depth at ordinary low water of not more than be- 
tween 8 and 9 feet ; the improvement of this channel, which is perfectly practicable 
to a width of 200 feet and a depth of 12 feet, would require the removal of about 
4,725 cubic yards, boulders and stones, and the cost of this improvement is estima- 
ted at £5,325. This obstruction can be entirely avoided by running a southern 
channel, which is marked CCC on the map, and which will hereafter be called 
*¢ Middle Channel,” if continued and improved across the bed of solid rock stretch- 
ing from Buisson Point, as shown in the map. ‘To run south of Mary’s Reef and 
then again to join the channel AAA, would not in the opinion of the undersigned, 
be practicable, nor would any improvement be gained by it. 

3. The third and most formidable obstruction in the channel AAA is formed 
by an extensive bed of solid rock, stretching from Buisson Point across the whole 
river ; the shallowest and most prominent portions of this bed of rock bear the name 
of Dog Reef, “la Balire” and Split Rock, and it is between these dangerous ob- 
structions that the present steamboat channel finds its way over a continuation of 
shoals consisting of solid stratified limestone, partly covered with boulders and 
stones. It is considered practicable to remove these obstructions, to the width (200 
feet) and depth (13 feet) required ; but the operation would b2 subject to frequent 
interruptions by the passage of vessels and rafts, and when accomplished still leave 
one of the greatest objections to this channel unremoved, which is the direction of 
the current setting across it, as shown on the map. The quantity of solid rock and 
boulders which would have to be removed in this channel, to make it 200 feet wide 
and 13 feet deep, is estimated at 36,633 cubic yards, and the cost of the improve- 
ment at £76,666, adding to this the estimated cost of improving Mary’s Reef, 
£5,325 and the channel BB, £1,760, the total £83,751, represents the cost of im- 
proving the channel AAA from Point au Moulin to a point marked X on the map. 
The magnitude of the outlay required for this improvement, together with 
the unfavorable direction of the current in this channel made it appear very 
desirable that another and a better channel could be found susceptible of 
of being improved for a smaller outlay. The portion of the river between the 
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Channel AAA and the North Shore being very shallow, and for various other 
reasons quite unavoidable, the undersigned made a careful examination of the por- 
tion of the River, South of that Channel, and succeeded in tracing two distinet 
Channels which are marked on the map DDD, Southern or Saw Log Channel, and 
COCO or middle Channel. The operation of tracing these Channels was attended 
with much labor and danger, several of the Chutes being very turbulent, and no } 
pilot having been found sufficiently acquainted with this portion of the River to : 
guide the exploration. The most Southern or “Saw Log Channel,” so called from j 
a large stick of timber which for years had laid bare at the place indicated on the 
Map, but was swept away by the ice in the spring of the present year, is apparent« 
ly the same which had previously been traced by Mr. Thomas C. Keefer. It runs, as i 
chown on the map for a distance of about 1600 feet over the shallow bed of rock 
and joins the Northern channel AAA in deep water, between Round dsland and 
Bursons Point, this channel a portion of which in its present condition is not more ! 
than five feet deep and the lower part of which is obstructed by boulders, can, how~- 
ever, be made 200 feet wide and 18 feet deep, and being easy of access from above 
and following the Montreal flow of the current, would, when improved, become a 
good navigable channel. The quantity of solid rock and boulders to be removed in , 
this channel, Gown to the point marked X on the map, is estimated at 50,750 cubie 
yards, and the cost of its improvement at 104,900 ; adding to this 1,760 which is the 
estimated cost of improving the channel BBB the total £106,660, represents the 
eost of improving the channel DDD from Point au Moulin to xX. The middl 
channel SCC runs as shown on the map, for a distance of about 800 feet over the 
same shallow bed of rock as DDD, a little above which it joins the Northern channel 
and is like DDD in certain spots only five feet deep. It can be widened and deepened 
respectively to 200 and 13 feet and being easy of access from above and following 
the natural flow of the current will, when improved become a perfectly good and 
navigable channel ; it is like DDD obstructed in the Upper part by solid rock, here 
and there covered with boulders, and in the lower part by boulders, which have 
been deposited there, after having been swept over the shallow and smooth bed of 
rock above. The quantity of solid rock and boulders to be removed in this ehannel 
is estimated at 36,682 cubic yards, and the cost of this improvement at £76,664, 
adding the estimated cost of improving the channel BBB 1,760 the total £78,- 
424 represents the cost of improving the channel CCC from Point au Moulin 
down to X. he cost of improving the two other channels between the same 
points having been estimated for channel AAA at £83,751 and DDD at 196,660 
there is a difference respectively of £5,327 and £28,286 in favor of the middle 
channel CCC, which is therefore recommended for improvement at the cost above 
estimated of £78,424. 

"he fourth and last obstruction in the Channel AAA is formed by an ex~- 
tensive bed of solid rock, stretching across the river between the southern shore 
and Cascade Islet. On this bed cf rock several heavy boulders have been depo~ 
sited, which now form a dangerous obstruction, covered only with 6 feet of water, 
and commonly called the ‘ Hay Stack.” This formidable obstruetion divides the 
present steamboat channel into two branches, a southern and a northern, which, 
however, join again shortly below, and continue as one channel into the deep 
water of Lake St. Louis. The channel laid down upon the map is recommended 
for improvement, being the straightest and least obstructed that could be found. 
The improvement of this channel will require the removal of the Hay Staek and 
other boulders, and the excavation of the solid rock, to the width (200 feet) and 
depth (15 feet) required an operation which isconsidered practicable though difficult. 
The quantity of solid rock and boulders to be removed in the Hay Stack Channel 
is estimated at 9,333 cubic yards, and the cost of the improvement at £20,281 ; 
adding to this the estimate for the Channel CCC £78,424, the total £98,705 
represents the cost of the proposed improvement between Pointe au Moulin and © 
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Lake St. Louis. The channel through Lake St. Louis was found to be sufficiently . 
wide and deep, the only doubtful spot being the Chateauguay Shoal, on which, 
however, no sounding of less than 13 feet could be obtained; considering that at 
the time this shoal was examined, the water was low (10 feet) as on the upper sill 
of the Lachine Canal, that the bottom was found to be soft, and the shoal itself 
of no very great extent, it could not, in the opinion of the undersigned, be consi- 
dered an obstruction to the navigation of vessels drawing ten feet. In case it 
should undergo change and become troublesome, it can be deepened by dredging 
ata small expense. The entrance tothe Lachine Canal was carefully examined 
and found to be obstructed by ledges of solid rock, covered, in some instances, 
with not more than 74 or 8 feet of water. But having been informed that an ex- 
tension of the Pier is contemplated, which will tend to give a greater depth over 
those obsiructions, and. change the direction of the channel, the undersigned have 
not at present made any estimate of the cost of improving this entrance to the 
Lachine Canal; they are, however, prepared to do so at any time it should be 
desired. 

Recapitulation of the estimates of cost of procuring anavigable channel through- 
out the whole of the Rapids of the River St. Lawrence from Prescott to the head 
of the Lachine Canal, by removing the obstructions; that channel to be 200 feet 
wide and between 12 and 18 feet deep at low summer water. 
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It results from the examination made by the undersigned, and upon which 
they have the honor of reporting above. 

1. That the River St. Lawrence in its present condition, may be considered 
navigable during low summer water, from Prescott to the foot of Lake St. Francis, 
for vessels drawing 8 feet, also through Lake St. Louis for vessels drawing 8 feet 
or even 10 feet ; and between Lakes St. Francis and St. Louis, for vessels drawing 
6 feet, and during the higher stages of water by vessels resp. of a somewhat heavier 
draft, however, not exceeding resp. 84 and 63 feet. 

2. That to make it perfectly navigable throughout, from Prescott to the head ot 
the Lachine Canal for vessels drawing ten feet, will require the removal of obstrue- 
tions in the Galoppe Rapids, the North Channel of the Long Sault, the Coteau, 
Cedars, and Cascades Rapids. 

3. That the practicability of removing those obstructions by means of subma- 
rine blasting &c., has been ascertained by actual experiment in different portions of 
the Coteau Rapids ; and 

4. That the cost of the whole improvement will not exceed £180,000. 

In submitting the above Report and accompanying Maps, which are the re- 
sult of nearly six months of uninterrupted labor on the River, the undersigned beg 
leave respectfully to remark, that in the pursuance of their work in the field as well 
as in framing their report they have been governed throughout by the desire of 
collecting and conveying as much information as possible, but at the same time of 
keeping strictly within the limits assigned by their instructions. That for this rea- 
son they have refrained from discussing in the present Report the importance of the 
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improvement contemplated, and the different plans for making the St. Lawrence 
navigable, which have been proposed by others ; that however, at the same time they 
have at no moment lost sight of the magnitude of the object in view, and 
the importance of the investigation, with which they have been entrusted, that 
they have spared no effort to make their Report correct and reliable, and 
shun no danger where, to obtain information, it was deemed necessary to encounter 
it. ‘They beg leave also gratefully to acknowledge the ability and cheerfulness with 
which they have been sustained throughout by their different assistants whom even 
serious accidents could not dishearten, and in concluding, would express the hope 
that in judging of their labors, the Honorable the Commissioners of Public Works 
will be pleased to take into consideration the peculiar difficulties with which opera- 
tions of this kind are necessarily attended. 
The whole respectfully submitted. 


(Signed, ) B. MAILLEFERT, aie 
ks W. RAASLOFF, ee 


Coteau Landing, 
15th November, 1854. 


New York, 9th September, 1853. 


Dear Sir,—Your much esteemed favor of 5th instant was received yesterday 
In answer to your request to us to state whether we agree to have our tender for 
the deepening of the channel of the St. Lawrence altered according to the wording 
of the advertisement, we beg to say that the discrepancy between our tender and 
the advertisement is entirely unintentional, and that we agree to have our tender 
read as follows: The undersigned hereby offer in width te Have 
at no place at low summer water a less clear depth than 12 feet, and in those rapids 
subject to much swell not less than 13 feet, and of a depth sufficient, Xe. 


We have the honor to remain, 
Dear Sir, 
Your obedient servants, 


MAILLEFERT & RAASLOFF, 
Sub Engineers. 
Thomas A. Begly, Esq., 
Secretary Department Public Works, 
Quebec, L. C. 


New York, 26th October, 1853. 


GunTLEMEN,—May we ask the favor of an order from you to allow Mr. Wm. M! 
Millen, of Montreal, our agent for this special purpose, to select and bring to Mon- 
treal before the close of the navigation, such boats, scows, anchors and tackle be- 
longing to the Department as will be necessary for the prosecution of our survey of 
the rapids of the St. Lawrence, agreeable to the terms of our agreement with the 
Department of the 18th instant. We are anxious to have these materials collected 
at Montreal before the close of navigation, for the reason that we have made ar- 
rangements to have the scows, &c., repaired, improved and fitted out during the 
coming winter, for the special use we intend to make of them, and with aview of 
having everything ready for operation as soon as the navigation opens next year. 
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You would very much oblige us by sending the order which we solicit of you, 
to our address at New York, that we may forward it to Mr. Millen with our instruc- 
tions. 

Very respectfully, 


Your obedient servants, 


MALLEFERT & RAASLOFF, 
Sub Engineers, 64 and 66 Broadway, 


To the Honorable the Commissioners of Public Works, 
Canada. 


Department Pustic Works, 
QueBec, 20th May, 1854. 


Sir,—Having found but very little of available material in the depots of the 
St. Lawrence Canals, the undersigned now respectfully beg to solicit to be fur- 
nished by the Department of Public Works, for use in their exploration of the 
rapids of the St. Lawrence, the following quantities of anchors, chains and ropes, 
to wilt: 


rary CAT Ch al oe Min erence, ova nga dahon Pune eee ua oe Ov GAN OS 
2 do ELC ro Oks ccentns Serato fasGuvial eps iweek tate Saunas Cai 
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200 do Preah ea: ee 3 Manilla rope. 


All of which material is of such size and dimensions as to become useful on 
the Canals, after having been used in the operations of the undersigned. The 
undersigned should wish to have the above material delivered to them at the foot 
of Beauharnois Canal, through Mr. Booth, the Superintendent of that Canal. They 
further respectfully beg to be furnished with the following surveying instruments 
and copies of Reports for use in their operations. 

One 8 inch Metal Sextant. 

Circumferentor or Surveyor’s Compass. 

Pris Malic Compass. 

2 feet Station Pointer. 

Plain Meridian Compass without graduation in an oblong box, 54 inches by 
8 inches. 

One copy of Mr. Stewart’s map of the rapids, reduced to a scale of 6 chains 
to Linch. 

Document No. 12,196 kept per Thomas C. Keefer, August 23, 1850. 


15,8584 Thomas Maxwell, Feby. «7; "51852; 
16,184 do do March 8, 1852. 
16,244 Samuel Keefer, March 29, 1852. 
19,427 Thomas C, Keefer, April 6, 1853. 
19,814 Samuel Keefer, May 25, 18553. 


The undersigned should wish to have these instruments and copies sent to 
them at Montreal. They have now very near completed their preparations for the 
exploration of the rapids of the St. Lawrence, and expect to be able to commence 
operations as soon as they shall have been furnished with the above material and 
instruments. 

We have the honor toremain, Sir, 
With sincere regards, 
Your most obedient servants, 


MAILLEFERT & RAASLOFF. 
per W. RAASLOFF. 
Thomas A. Begly, Esquire, 4 
Secretary. 
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Department Pusitic Works, QUEBEC. 


Mowrreat, 5th May, 1854. 


Dear Sir,—The undersigned are now repairing a scow belonging to the 
Board of Public Works and lying at the head of Williamsburg Canal, and intend 
to have her brought down to the head of Lachine Canal in the course of next 
week; they therefore solicit from the Department an order to the effect to allow 
this scow to pass through the St. Lawrence Canals free from charge. They will, 
in the course of their operations towards exploring the Rapids, from time to time, 
have to bring their scows, barges and boats through the Canals, and beg to suggest 
that a general order or pass be granted by the Department to the effect that scows, 
barges and boats belonging to them, and used by them in the above mentioned 
operations, may hereafter, and during the whole of the present season, be con- 
sidered as belonging to the Board of Public Works, and be allowed to pass 
through the St, Lawrence Canals free of charge. 


We have the honor to remain, dear Sir, 
Your obedient servants, 


MAILLEFERT & RAASLOFF. 


Thomas A. Begly, Esquire, 
Secretary. 


Pp. S.—Address: St. Lawrence Hall, Montreal. 


Corgeau Lanpine, Sth June 1854. 


Sir,—I beg respectfully to inform you that we commenced operations the 
9nd instant, with the material at present in hand. Our outfit 1s not yet entirely 
completed, but will be so in a week or two, when the iron barge now building 
at Montreal shall have been received. The lateness of the season this year and 
the scarcity of labour have exercised their delaying influence upon our prepara- 
tions as upon almost all the other works of public improvement ; but we trust 
that with activity and energy we shall be able, at least in a measure, to make up 
for the time thus lost without any neglect of ours. The want of ropes will, 
however, soon be felt seriously ; and having gone to a very considerable outlay 
(more than £1000) for the iron barge and for boats of different kinds, which were 
absolutely necessary, and of which none could be furnished by the Board, it 
would at once exhaust the amount allowed for the survey if we were also to 
purchase and furnish the considerable quantity of rope which will be wanted for 
earrying out the work without further delay and interruption, and | beg respect- 
fully to express the hope that the Department will, in consideration of circum- 
stances, grant us the rope for which we applied in our letter of 20th May last. 
There will necessarily be a great many expenses to be incurred during the 
operations as suggested by experience as well as by peculiar circumstances ; and 
it appears to me very desirable that as great a portion as possible of the whole 


amount allowed should remain available for the operations proper, the pay of. 


assistants and men, transportation of material and men from one point to another, 
purchase of powder and other material specially required and adapted for this 
novel and peculiar work. I have commenced, according to your suggestion, to 
place water marks in different parts of the rapids, and intend to run levels in all 
directions with a view of determining the slope of the surface of the water in 


55 


— Sr eS ee ae ee 


the river in and above the Rapids. This information will be valuable for the 
proper discussion of the different plans for the improvement which may be 
suggested hereafter. 


I have the honor to remain, with high regard, 
Your most obedient servant, 


W. RAASLOFF. 
The Honorable Hamilton H. Killaly : 


Commissioner Public Works, Quebec. 


Montreat, 6th June, 1854. 


Sir,—The undersigned beg respectfully to inform you that they have com- 
menced operations in the Coteau Rapids, and that they expect to meet Mr. James 
Stewart here to day, and thereafter to go over the ground with him, and to receive 
information from him relative to the survey made by him. They are under these 
circumstances very much in need of the maps with which it is the intention of 
the department to furnish them, and therefore took the liberty to send you a 
telegraphic despatch expressing the wish that you would do them the favor, if 
possible, to forward such of the instruments and maps as may now be ready by 
the John Munn, the receipt of one map (copy,) and a sextant to-morrow, would 
in a measure enable the undersigned to proceed without delay with Mr. James 
Stewart to the field of operations and to verify as much as necessary the points 
determined by Mr. Stewart. 


Very respectfully, 
Your most obedient servant, 


MAILLEFERT & RAASLOFF. 
Thos. A. Begly, Esquire, 
Secretary Department of Public Works, 
Quebec. 


P. 8.—Address: St Lawrence Hall. 


Monrreat, 14th June, 1854. 


Sir,—We have the honor to acknowledge receipt of your letters of the 7th 
and 10th instant, and of the copies of documents therein mentioned. 

We find that we will require for our surveying operations besides the instre- 
ments mentioned in our former requisitions. 

One Transit Instrument. 

One Theodolite. 

One Rochon’s Micrometer Telescope, and beg respectfully to solicit that the 
Department would be pleased to furnish us with these instruments. We also beg 
respectfully to enquire whether we can expect to be furnished with the scow now 
at Flageg’s Bay, which was the object of one of our former requisitions to the 
Department. We have written to Isaac Rose, Esquire, Superintendent of 
Williamsburgh Canals in relation to this subject, but have as yet received no 
answer from him. 

We have the honor to remain, 
Your most obedient servants, 


MAILLEFERT & RAASLOFF, 
Thos. A. Begly, Esquire, 
Secretary Department of Public Works, 
Quebec. 
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Corrau Lanpine, June 14th, 1854. 


Sir,—Since I had the honor of addressing you my last letter we have been 
engaged in surveying the channels leading to the Coteau Rapids proper. Mr. 
Stewart’s map covers but a portion of this ground and the greater part of his sta- 
tions have been destroyed and cannot be found again ; it was therefore necessary 
to start afresh from the basis measured by him and to triangulate the whole group 
of islands in and above these Rapids. This triangulation is in good progress and 
so are the soundings in the Southern channel. We find that channels which are 
generally considered to be deep and wide become doubtful from the very moment 
a width of 200 feet and a depth of at least 12 feet is contemplated ; a mere ex- 
amination would not suffice to remove these doubts entirely, and we have there- 
fore determined to make a thorough survey of these Rapids and the Channels lead- 
ing to them rather than to leave any thing uncertain and doubtful behind us ; we 
were confirmed in this determination by the belief that it would meet with your 
approval ; we have suficient material on hand for our present operations and ex- 
pect to have the iron barge ready by the time we shall have to survey the lower 
part of the Coteau Rapids. We are also well provided with life-boats anchors and | 
chains, for future operations, but we will no doubt very soon have to regret the | 
want of a sufficient quantity of rope. 

The water is falling in the river and we are now not more than about one 
foot above ordinary summer level. 


I have the honor to remain, 
With high regards 
Your most obedient servant, 


W. RAASLOFF. 
The Honorable Hamilton H. Killaly Esq., 
Commissioner Public Works. 


MontreaL, 4th June, 1854. 


To the Honorable the Commissioners of Public Works, Quebec. 


The undersigned have had occasion in their former communication to the Board, 
to mention the fact that but very little available material belonging to the Board 
having been furnished for use in their operations in the St. Lawrence, they had 
been compelled to go to a very considerable outlay for new and good material pro-. 
perly adapted for this service, and also that this outlay, together with the expenses 
incurred for repairs of material belonging to the Board, transportation thereof,.and 
for the surveying operations proper would nearly exhaust the sum of £2,000 allowed 
for the survey, &e., of the Rapids. Having now completed their outfit or very 
nearly so, they respectfully solicit the Board to take off their hands the material 
hereafter mentioned, all of which it was absolutely necessary to have on hand, and 
without which the operations could not be carried out at all, namely : One iron barge 
55 feet long (built at Montreal), three Francis’ metallic life-boats of different sizes, 
from New York, one wooden scow, 86 feet long (built at Montreal), one wooden 
boat with sails, 82 feet long, from New York, two Calistans, one with divers pieces 
of machinery and appurtenances to the barge and boats, oars, blocks, life preser- 
vers and other objects of outfit. The outlay for this material, including freight 
and import duty will amount to £1293. Anticipating afavorable decision upon this 
request, we beg most respectfully to enclose the following vouchers for disburse- 
ments actually made for the above mentioned material, to wit : 


D7 


Voucher No. 1 from Messrs. Glassford and Walker of Montreal, for disburse- 
ments made on our account to Messrs. Millen and Milne, likewise from Montreal, 
who have undertaken by contract to furnish the iron barge for £762 10s. 
Amount £506 15s. 10d. Voucher No. 2, from Francis’ Metallic Life Boat Company, 
for two Life Boats and appurtenances $343 62 ¢’ts, makes £85 18s. 1d. Voucher 
No. 8, from same, for one Life Boat and appurtenances $181 70cts, makes £45 8s. 
6d. Voucher No. 4, from Burr, Waterman, New York, for blocks $35 50cts., 
makes £8 17s. 6d. Voucher No. 5, from Donmers’ Nixon & Co., New York, for 
Patent Felt Mattresses, Life Preservers, &c., $61, makes £15 5s. Voucher No. 6, 
from Mullins, Montreal, £10 12s. 8d. Voucher No. 7, Chamberlain Thompson, 
£17 2s. Voucher No. 8, Brewster and Mulholland, £9 16s. 6d. Total, £699 18s. 
8d. ; and solicit most respectfully that the Secretary of the Department of Public 
Works might be authorized to refund us the amounts of the vouchers, viz: £699 
13s. 8d., and also hereafter to receive from us vouchers for the balance of the mate- 
rial above specified, and to refund us the same to the amount of £593 6s. 4d., 
together, £1293. 


We have the honor to remain, 
Your most obedient servants, 


(Signed,) MAILLEFERT & RAASLOFF. 


Monrreat, 27th June, 1854. 


Having now surveyed the greater part of the different channels leading to 
the Coteau Rapids proper, and having also examined several portions of these 
and of the Cascades Rapids, the undersigned consider themselves well acquaint- 
ed they will have to operate, and beg leave, most respectfully, to submit the fol- 
lowing suggestions and remarks relative to the manner in which the operation, 
in which they are engaged, will have to be carried out. The agreement of 
18th October last stipulates essentially as follows : 

That we shall examine and partly survey the River St. Lawrence from 
Prescott to the Head of Lachine Canal, with a view of ascertaining the character 
and extent of the obstructions which would have to be removed in order to pro- 
cure a navigable channel throughout the whole of the Rapids, of the width of 
200 feet, and of from 12 to 18 feet in depth ; and (2nd) the cost at which such im- 
provement could be carried out; further, that we shall fire fifty heavy submarine 
charges as an experiment; that these operations shall be accomplished within the 
18th October, 1854, and thereafter reported upon to the Department of Public 
Works ; that we shall procure the necessary boats, material, etc., and pay all ex- 
penses ; that the Commissioners of Public Works will let us have the use of the 
scows, anchors, ete., belonging to them, and which might be of use in these 
operations ; that we shall be refunded all expenses incurred, however, not beyond 
two thousand pounds, in instalments, during the operations, or at the close of the 
same ; that, upon delivery of our Report, etc., and in case the survey, etc., should 
not lead to any contract between the Commissioner of Public Works and the 
undersigned, for the improvement of the River St. Lawrence, we shall be paid a 
compensation of between £750 and £1250, the exact amount to be fixed by the 
Commissioners according to circumstances, etc. It was, at the time these stipu- 
lations were adopted, supposed by the Honorable Commissioners, as well as by 
ourselves, that a thorough survey would be required in but few instances; -that 
in almost all localities a mere examination would be sufficient, and that, conse- 
quently, the whole operation, including the experimental blasting, could easily 
be accomplished in one short season; but the survey and examinations already 


58 


Whence eee reecene 


made by us show clearly that portions of the River which, in former official 
reports addressed to the Honorable Commissioners, were considered as not need- 
ing improvements, become doubtful, when the width and depth of channel above 
mentioned (200 feet by 12—13 feet) is contemplated, and that, in fact, great 
uncertainty prevails in regard to the real value and availability of all the different 
channels. LEffectually to remove this prevailing uncertainty, will require a 
thorough survey to be made in a great many instances where a mere exarmina- 
tion was originally considered sufficient. It becomes our duty, under these cir- 
cumstances, most respectfully to submit the question, whether the Honorable 
Commissioners desire us to keep strictly within the limits of time and expenses 
stipulated by the original agreements, and to examine and partly survey the 
River, from Prescott to the Head of Lachine Canal, with a view of ascertaining 
the character and extent of the obstructions, etc., and in such a manner as to be 
able to accomplish this operation before the 18th of October next, and to report 
thereupon, or whether the Honorahle Commissioners do not rather desire us to 
make a thorough survey, wherever we meet with a doubtful locality, and not to 
be satisfied with an examination, unless when that mode of operation leaves no 
doubt as to the value and availability of the channel, and to pursue those opera- 
tions in such a manner as actually to ascertain the character and extent of the 
obstructions, and to leave nothing doubtful behind us, rather than with a view of 
extending them over a great portion of the River, and of thus fulfilling the letter, 
but not (what may well be supposed to be) the spirit of the agreement. 

Submitting these two alternatives, we most respectfully beg to say, that in 
case the Honorable Commissioners should decide in favor of the first-named, we 
shall have to proceed accordingly, and only beg to propose that, in this case, the 
Honorable Commissioners would be pleased (in consideration of the delays 
which we have suffered in our preparations, by the extraordinary lateness of the 
season, as well as by the scarcity of labor, and especially in consideration cf the 
enormous rise in the price of labor and material which has taken place since the 
original agreement was entered into) to allow three thousand pounds, currency, 
instead of two thousand pounds, to cover the cost of the operations. But if the 
Honorable Commissioners should be pleased to decide in favor of the second 
alternative, we would most respecifully suggest that, as a natural consequence 
of this decision, the original agreement be somewhat modified so as to make it 
stipulate essentially as follows: The modifications suggested being marked in 
italics. 

That we shall examine and survey the River St. Lawrence from Prescott to 
the head of Lachine Canal, and ascertain, Ist. the character and extent of the 
obstructions which will have to be removed in order to procure a navigable chan- 
nel throughout the whole of the rapids, of width, 200 fi., and of from 12 to 13 ft. in 
depth ; 2n:!. the cost at which such improvement could be carried out; further, 
that we shall fire between fifty and one hundred heavy sub-marine charges as an 
experiment; that we shall procure the necessary boats, materials, &c., and pay 
all expenses; that we shall continue these operations during the present year 
until the inclemeu -y of the season compels us to suspend them, and thereafter re- 
port upon them to the Dept. of Public Works; that the Commissioners of Public 
Works will let us have the use of the scows, anchors, &c., belonging to them, 
which might be of use in these operations, such portion thereof as can be spared 
from the service of the Canal, and that we shall be refunded all expenses incurred, 
however not beyond three thousand pounds, in instalments during this year’s ope- 
rations, or at the close of the same, and that upon delivery of our Report for the 
present year, and in case the survey, &c., should not lead to any contract between 
the Commissioners of Public Works and the undersigned for the improvement of 
the River St. Lawrence, we shall be paid a compensation of £750 or thereover, 
the exact amount to be fixed by the Commissioners according to circumstances. 


i 
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In submitting the above modifications of the original agreement to the con- 
sideration of the Hon, Commissioners, we need not insist upon the fact that we 
can not only derive no personal advantage from these modifications, but that on 
the contrary, if the Hon. Commissioners should be pleased to adopt them, they 
will have the effect considerably to increase our labor and responsibility, without 
conferring upon us the right of claiming any proportionate increase of compensa- 
tion, (the exact amount of which, we confidently leave with the Hon. Commis- 
sioners to fix, upon consideration of all concluding circumstances,) and that one 
and all of the modifications suggested, aim only at enabling us to carry out the 
operations of this first year in such a manner as to place the Hon, Commissioners 
in possession of full and reliable information about the character and extent of 
the obstructions to navigation in at least a considerable portion of the Upper St. 
Lawrence. Weare fully aware of the great difficulties to be overcome in the 
course of our operations, which are not only of a novel and peculiar, but also of a 
dangerous and arduous character, and we shall not allow ourselves to be dis- 
couraged, as long as we may rest assured that the Hon. Commissoners have fall 
confidence in our ability and good will. 

We should be happy soon to be made acquainted with the views and deci- 
sion of the Hon. Commissioners in relation to the suggestions we have had the 
honor to submit, and shall, in the meantime, continue our operations in the Coteau 
Rapids, where, up to this day, we have been entirely successful. 


We have the honor to remain, 
Your most obdt. servants, 


MAILLEFERT & RAASLOFF. 


To the Hon. the Commissioners 
of Public Works, Canada, Quebec. 


Monrrean, 29th June, 1854. 


Sir,—lhe undersigned find that powder is at present at a very high price, and 
that the 6230 bls. which will be wanted for the firing of 50 heavy charges, as to 
agreement of October 18th, 1853, will, delivered at the Coteau, cost nearly £250, 
and as they understand from the Honorable Wm. H. Merritt, that powder might 
perhaps he obtained from the Ordnance Department at a lower price considering 
that it is to be used in a work of public improvement; they most respectfully beg 
to inquire where they will have to address themselves for the purpose of ascer- 
taining whether and at what price the above quantity of powder of the Ordnance 
stores could be obtained, and also whether the Department of Public Works would 
be inclined to endorse a requisition from the undersigned to the Ordnance De- 
partment or to make such a requisition in their favor. 


We have the honor to remain, 
Sir, 
Your most obedient servants. 


MAILLEFERT & RAASLOFF. 


Thos. A. Begly, Esquire, 
Secretary Department of Public Works, 
Quebec. 
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Quesec, 4th August, 1854. 

Sir,—The undersigned have had the honor in their former communications 
to the Department especially in their letters respectively of 24th and 27th of June 
last, to call your attention to the insufficiency of the sum of £2000 originally ap- 
propriated for the survey of the St. Lawrence Rapids, they beg now most res- 
pectfully to lay before you the following statements of disbursements made by 
them up to Ist of this month, for which proper vouchers can be presented to the 
Department whenever desired, to wit: 


BOOT POU tHit a. PUSS POR ee ent. oo ee 
For surveying operations proper, Apriland May £107 16 1 
PUTT LE WR. ea iy tete eas ta'atet we ipelel Cee Rindniee 20) PEL AO) 
——-——_ 328 0 1 


LOAM ssn, hlp'sd) alpen mo Alene te 9 nye sieinie ola ie che Le 


The disbursements to be made by the undersigned in the course of the present 
month, for outfit and for the surveying operations proper during the month of 
July will amount to about £500, consequently the sum of £2000, originally esti- 
mated for these operations will be entirely exhausted by the expenditure incurred 
up to the Ist of August. It is, as on several occasions, we have had the honor of 
explaining the insufficiency of the materials furnished by the Department for these 
operations, which placed us in the necessity of going to the considerable expendi- 
ture for outfit above stated, and which, together with the delays occasioned by the 
lateness of the season, and the extraordinary high prices of labor, and all neces- 
saries, has increased the cost of these operations so much beyond what was origi- 
nally contemplated. | 

We need not insist upon the fact, that any delay in procuring the material 
strictly wanted for the operations, would have occasioned a loss of time, which 
could not at any price be recovered, and having in view only the progress and 
satisfactory exccuiion of the work, we had no hesitation in procuring the mate- 
rial, which we found to be absolutely necessary, convinced at the same time, 
that the Department would take our motives in doing so, into consideration, and 
not allow us to suffer pecuniary loss in consequence of the zeal with which we 
had tried to forward a work of great importance, in the success of which we knew 
the Department to take the most lively interest. 

We now therefore confidently thrust ourselves upon the generosity of the 
Department, and respectfully solicit that they would be pleased to take off our 
hands the material belonging to our outfit, which has been produced and paid 
by us to the amount above mentioned of £1186 12s. 8d., and that consequently 
and to this effect, the Department would authorize us to send in Vouchers for 
the material and to the amount mentioned, together with an act of transfer; and 
that upon the vouchers, &c., having been examined and found correct, the De- 
partment would order the amount to be refunded to us. We trust that in consi- 
deration of what we have had the honor of stating above as well as in our former 
communications, the excellent quality and general usefulness on the Canals of 
the material procured by us, and also the satisfactory progress of the work, which 
could not have been attained without the material mentioned, nor without the 
most strenuous efforts and exertions from our side, the Department will be 
pleased to grant the above request. In case, however, the Department should 
not be pleased to grant this request, we beg most respectfully to solicit that for the 
same reasons which we have stated above, the Department will be pleased to 
allow the sum of £3000 instead of £2000 as originally estimated and appropriated 
to be spent by us on the operations towards exploring the Rapids of the St. Law- 
rence. We need not mention that with the present extraordinary high prices on 
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every thing it will still require a most severe economy on our part to meet the 
expenses necessarily connected with the surveying and blasting operations, 
which we desire to extend as late in the season as the climate will permit, with 
a view of being able to submit as full and satisfactory a report as possible. 

Expressing the wish that you would favor us with an early answer to this 
letter addressed to Coteau Landing. 


We have the honor to remain, 
Sir, 
Your most ohedient servants, 


MAILLEFORT & RAASLOFF. 
Thos. A. Begly, Esquire, 
Secretary Department Public Works. 


MontrEAL, August 25, 1854, 


Sir,—I have just had an interview with Mr. Maclver, and learn from him 
that as yet he has received no instructions from the Department, relative to the doe- 
uments to be drawn up relative to the contemplated payment of £1000 to us as 
mentioned in the letter from the Department, of 8rd instant. Allow me to say that 
we are prepared to furnish two good men who are willing to sign a document to the 
effect, and that we shall perform the work for which the Commissioners shall advance 
the moneys, otherwise that they (the sureties) shall repay the moneys advanced. Mr. 
Maclver considers such a document sufficient, and promised to recommend to the 
Department this mode of arranging the matter whereby all the difficulties with 
which the other arrangements hitherto proposed are connected would be entirely 
avoided. 

Allow me, under these circumstances, most respectfully to express the wish 
that the Department would be pleased to furnish Mr. Maclver with instructions to 
draw up the Documents above mentioned which will have to be signed by the two 
sureties. 

In doing so the Department would enable us within one or two weeks from 
now to reap the benefit of the offer made by the Commissioners in their letter of 8rd 
instant. 


I have the honor to remain, 
Sir, 


Your most obedient servant, 


W. RAASLOFF, 
of the Firm Maillefert and Raasloff. 
Thos. A. Begly, Esquire, 
Secretary Department Public Works, 
Quebec, 


List of Instruments with which the undersigned acknowledge to have been fur- 
nished by the Department of Public Works, for use in their exploration of 
the Rapids of the St. Lawrence. 


One 8 inch Sextant. 

One Reconnaits Telescope. 

One Surveying chain, 66 feet. 
One Ivory Scale, 3 feet to an inch. 
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One Transit Instrament and Stand. 
One Circumferentor and Stand. 
One Prismatic Compass. 

One refreading levelling rod. 

Two measuring ‘Tapes. 

One Theodolite and Stand. 

One Spiritlevel do do. 

One Beam compass. 

One Improved Proctractor. 


MAILLEFERT & RAASLOFF. 
Coteau Landing, 29th August, 1554. 


Coreau Lanvine, 29th August, 1853. 


Srr,—We have the honor, in compliance with your request in letter of 27th 
of July last, inclosed to send youa list shewing the whole of the instruments with 
which we have been furnished by the Department of Public Works. You will find 
this list corresponding with the one which accompanied your letter, with the ex- 
ception only of the Rochon Micrometer Telescope which has been forwarded to- 
day, to the Department, by the Mail Steamer, well packed up andin the same 
state in which it was when we received it. 


We have the honor to remain, Sir, 
Your most obedient servant, 


MAILLEFERT & RAASLOFF. 
Thomas A. Begly, Esquire, 
Secretary, Department Public Works, 
Quebec. 


MontTREAL, 25th August, 1854. 


Str,—I beg to inform you that I arrived here last night for the purpose of 
making arrangements for the transport of powder as instructed by your letter of 
1st instant. I have to-day waited upon Mr. Elliot and find that he has deemed 
necessary to ask for further instructions from the Department ; I have under these 
circumstances postponed my departure from here, and shall be able to attend to 
the arrangements necessary in case your instsuctions should arrive to-morrow per 


letter or telegraph. 


I have the honor to remain, 
Sir 
Your most obedient servant, 
W. RAASLOFF, 
Of the firm Maillefert and Raasloff. 
Petes Address: St. Lawrence Hall, Montreal. 
Thos, A. Begly, Esquire, | i 
Secretary Department Public Works, 
Quebec. 


ce each 


Orrice oF ORDNANCE, 
MONTREAL, 25th August, 1854, 


Sir,—In acknowledging the receipt of your letter of the 21st instant, we bee 
to observe that the previous understanding was that the Ordnance were to supply 
the Department of Public Works and not private individuals, as your letter would 
seem to infer, with the powder required for service on the St Lawrence Rapids, but 
if the wish of the Commissioners of Public Works that the Powder should be a 
to Messrs, Maillefort and Raasloff with the guarantee of the Provincial Government 
in regard to its future payment, there will be of course no objection to the arrange- 
ments, but the Powder must be supplied from Montreal as the Magazine at the 
Coteau du Lac does not contain sufficient to meet the demand. ie 


You will perhaps reply to this communication by telegraph. 


We have the honor to be, 
Sir, 
Your most obedient humble servants, 
(Signed,) W. G. WULFF, 
he Cole CRs 


}. 
W. ELLIOTT. 
0. 8. W. Q,, 


WM. BELL, 
Col. Com. R. A. 


M. M. BLENHAM 


? 
The Secretary to the Commissioners of Public Works. 


Mowtreat, 2nd September, 1854. 


S1r,—We have the honor to enclose you five statements showing our expend- 
iture for outfit and also for our operations towards exploring the Rapids of the St. 
Lawrence, up to the ist of August, together with the original vouchers (with the 
exception of 8 vouchers for material and outfit belonging to statement No. 1, and 
of the aggregate amount of £699 18s. 8d., whibh were sent in to the Depart- 
ment under 24th June last. . 


Statement No. 1. shows an expenditure for material and outfit 


to the amount of $60266 02500 686054 000080 00065686 6H 0060 6008 £1,186 Le a 
66 «“ WNo,2. « ‘eu 66 66 66 54 18 2 


Makes, total for material-and outfit (o.0ssedeseescccecececes 1240 10 5 
Statement No. 8. shews an expenditure for April . 
and May operations proper, Of.ss..eseeeeceeeees £107 16 1 
Statement No. 4. do. don jor. J unes vas Vez ea OG 
Statement No. 6. do, do, July .s..-. 240 17 4 


Makes total for operatione sai hiuse cadet voces 568717 5 


Senin 


Total expenditure. sos sees 260860060 0000 £1810 WiLG 
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We now beg to express the hope, that in consideration of this very consider- 
able outlay the Commissioners of Public Works will be pleased to issue to us a cer- 
tificate upon such further security as may be deemed absolutely necessary. 


We have the honor to remain, 
Dear sir, 
Your most obedient servants, 


(Signed,) MAILLEFERT & RAASLOFF. 


Thos. A. Begly, Esq., 
Secretary Department Public Works. 
Quebec. 


Coreau LANDING, 6th Sept., 1854. 


Sin,—We have the honor most respectfully to inform you that by prosecuting 
our survey with the utmost diligence we have now reached the lower portion of the 
Cascades Rapids, after having carefully examined both the present steamboat ‘chan- 
nel at Split Rock and the supposed Southern channel under Buisson Point, we may 
state now in anticipation of the Report which we shall have the honor of laying 
before the Department of Public Works, at the close of our operations, that an im- 
provement of the River between Lakes St. Francis and St. Louis, essentially by 
means of removing the obstructions to navigation, appears to us practicable 
though connected with great difficulties and requiring considerable labor ; we do 
not, however, expect to be able at the close of this year’s operations to pronounce 
‘n favor of one certain channel through the Coteau and Cascades Rapids, but shall 
most likely propose to leave this question open to be decided upon by the result of 
future operations. We have also the satisfaction to state that although we have not 
entirely avoided serious accidents, our arrangements have, however, proved effi- 
cient in preventing any of them from resulting in loss of life or in serious damage 
to the material employed. We have not yet received the powder from the Ord- 
nance Department, and have thus been very much delayed in commencing our 
experimental blasting operations; we are, however, now informed that it is ready for 
shipping, and shall, as soon as it shall have been received, proceed to divide our 
party, one portion thereof to be employed at the experimental blastings, the other 
atan examination of the River from Prescott downwards; this latter operation 
would be very much facilitated and promoted if we could have a good map of the 
shore line to refer to, and we beg therefore to express the wish that the Depart- 
ment would be pleased to furnish us with such map or maps or copies thereof, of 


that portion of the River as it may possess. 


We have the honor to remain, 
Sir, 
Your most obedient servants, 


MAILLEFERT & RAASLOFF. 
T. A. Begly, Esquire, 
Secretary Department Public Works, 
Quebec. 
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Cotrau Lanprne, 6th Nov., 1854. 


S1r,—The undersigned have the honor, in conformity with the stipulations of 
an agreement entered into on the 18th of October, 1853, between them and the 
: x ‘ NSE E. * m 5 a PB ; 3 
Honorable the Commissioners of Public Works enclosed, to send you their Report 
upon the examinaton and survey of the River St. Lawrence from Prescott to the 
head of the Lachine Canal, and certain experimental blasting operations made dur- 
ing the summer 1854. 


We have the honor to remain, Sir, 
Your most obedient servants, 


MAILLEFERT & RAASLOFF. 
Thomas A. Begly, Esq,,. 


Secretary Department Public Works, Quebec. 


Quesec, 30th November, 1854. 


Str,—We have to acknowledge the receipt of your letter of 20th instant, re- 
questing us to furnish the Department with immediate information as to the state 
of the survey of the St. Lawrence rapids, detailing what is done and what :re- 
mains to be done, and stating how soon the charts will be laid before the Com- 
missioners. Inreply, we beg respectfully to inform you that we have accom- 
plished the survey and the experimental blasting operations, and closed opera- 
tions on the river on the 11th instant. We have under 15th instant sent in our 
Report accompanied with five maps, to which reference is had in the Report. 
This Report we consider to be final unless the Honorable the Commissioners of 
Public Works should find that some information was still wanting, in which case 
we shall be prepared to send in such additional Report or Reports as may be re- 
quired. Inregard to the maps accompanying this Report we beg most respect- 
fully to remark that they have beendrawn all along with the operations, and 
were sent in only with a view of shewing the progress and results of the work ; 
they are, however, correct, and will we presume be found to answer the purpose 
above mentioned, but owing to the want of time, they are not as elaborate and 
well finished as we would be able, and as we are desirous of making them; we 
therefore beg leave to express the wish that the Honorable the Commissioners of 
Public Works would allow us time and means to prepare another set of maps, 
which in that case we should wish to submit as the final maps. 

What still remains to be done is therefore in our opinion :— 

1. To prepare another set of maps as above suggested, andin case this should 
not meet with the approbation of the Honorable Commissioners, to finish the copies 
of the maps now before them. 

2. To secure the stations of which we have made use of during the survey 
and which it may be of interest to find again at some future period. 

3. To continue our observations of the bench marks until the river rises again 
for the purpose of ascertaining the very lowest stage of water in the rapids during 
the present year. 

4. 'To lay up forthe winter and properly store and secure the material which 
has been used in the survey, etc., in conformity with such instructions as we may 
receive from the Department of Public Works to that effect. 

We should be happy to be informed whether or not the Honorable the Com- 
missioners of Public Works, wish us to carry out the above specified work, and 
have the honor to remain, Sir, 

Your most obedient servants, 


MAILLEFERT & RAASLOFF. 
Thomas A. Begly, Esquire, 
Secretary. 
E1975 


66 


NN —————————————————————————————————————————————————————————————— rl 


30th June, 18538. 


GENTLEMEN,—I am directed to draw your attention to the accompanying ad- 
vertisement from this Department, calling for tenders for the improvement of a 
portion of the Channel of the River St. Lawrence—a class of work in which you 
are stated to have had extensive experience. 


I am, Gentlemen, 
Your obedient servant, 


T. A. BEGLY, 
Secretary. 
Messrs. Maillefert & Raasloff, 


Submarine Engineers, 


New York. 


RIverR St. LAWRENCE. 


Notice is hereby given, that Tenders addressed to the ‘“‘ Commissioners of 
Public Works,” will be received at this Office, until Thursday, the first day of 
September next, for the opening and permanently defining a navigable Channel 
throughout the whole of the Rapids of the St. Lawrence, from Prescott to Mon- 
treal; such Channel to be not less than 200 feet in width, to have at no place, at 
low summer water, a less clear depth than 12 feet, and in those Rapids subject to 
much swell, not less than 18 feet. 

It is to be stated in the Tenders, a bu'!k sum for the entire work necessary 
to open and permanently define a Channel, as above mentioned, and the period for 
its completion. 

The test for the Channel being so opened, to be, the passing of as many vessels 
as the Commissioners of Public Works may consider necessary, each vessel to be so 
loaded as to draw ten feet water. 

The security for the performance of the work to be ample and bona fide. 
Conditions of payment and any other information may be known by applying at 
this office. 

Tenders to be endorsed ‘Tender for improving the Rapids of the Saint 
Lawrence.”’ 


By order, 
THOMAS A. BEGLY, 


Secretary. 
Department of Public Works, 
29th June, 1853. 


Pusiic Works, 
QuesBrc, 5th September, 1853. 


GrenrLemEN,—With reference to your tender for deepening the Channel of 
the St. Lawrence, I have to point out to you a discrepancy between it and the 
advertisement, the latter running thus : 

‘¢To have at no place, at low summer water, a less clear depth than twelve 
feet, and in those Rapids subject to much swell, not less than thirteen feet.” 
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As the Commissioners do not intend to deviate from the above mentionep 
terms, I am directed to request that you will state whether you will agree to 
your tender being altered accordingly. 


I am, Gentlemen, 
Your obedient servant, 


T. A. BEGLY. 
Messrs. Maillefort and Raasloff, 
Sub-Engineers, 
New York. 


PuBiic Works, QuEBEC, 
29th September, 1853. 


GENTLEMEN,—I am directed to inform you that the Department is authorized 
to close with you for your proposed survey of the St. Lawrence Rapids, for the 
procuring of the necessary machinery, implements, &c., firing the trial charges 
referred to by you, and taking all possible measures to ascertain accurately and 
in detail the present state of each of the channels, and the amount of rock 
necessary to be removed, in order to improve them to the extent stated in the 
advertisement ; the whole cost of such survey, &c., not to exceed £1200. For 
the expenses incurred on such survey, satisfactory vouchers will have to be 
produced, upon which only the payments will be made. But no money will 
be paid until the survey is concluded, and proper maps and _ sections thereof 
sent in to this Department, of which they will then become the property. It 
is also to be understood that the amount to be paid for the improvement of 
the channels will not be determined or settle until the result .of such survey is 
known, as it is but reasonable that the Provincial Government should be aware 
of the amount of work to be done, previous to their entering into any engage- 
ment as to the sum of money to be paid for it. 


I am, gentlemen, 
Your obedient servant, 


(Signed,) T. A. BEGLY, Secretary. 
Messrs Maillefert & Raasloff, 


Engineers New York. 


Puzsiic Works, QuEBEC, 
20th June, 1854. 


S1r,——I am to apologise for not having answered your former letter, but since 
my absence I have been so wholly engrossed with our Annual Report, that I really 
have not had one moment. 

I now beg ‘to acknowledge it and yours of the 14th, I have directed the rope 
to be sent you. 

With regard to the further examination of the Coteau Rapids you speak of, 
nothing will be done, if anything doubtful is left. 

The object is such that, if it cannot be carried out thoroughly nothing is done, 
but as we have spoken of, the object isif possible to accomplish a channel suitable 
for a vessel drawing 10 feet to pass down in safety, for such, less breadth than 200 
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feet of a moderate straight course would not be considered ample, and now that the 
river is about to be opened to our American friends, the importance of it is becom- 
ing greater, should however it be found impracticable tu obtain such, it will then be 
fixed positively what can be effected with certainty. 

I need hardly point out to you how indispensably necessary it is that you should 
establish safe and permanent marks of reference at head of each rapids, with the 
view, not only of shewing during the course of operations, bow the levels at the 
heads may be affected by our operations, but which will serve also as permanent 
standards, by which the trade will be governed as to what depth they can carry 
down at the respective levels of the river in high, middling, or low water. 


I would again merely repeat our desire that the duty you are now engaged in 
should be done most thoroughly. 


I have the honor to be, Sir, 
Your most obedient servant, 


(Signed,) H. H. KIDLbATA 
Wm. Raaslott, Esq., 


Coteau Landing, Canada East. 


Pustic Works, 
Quebec, 15th September, 1854, 


Gentiremen,—Your letter of the 2nd instant, addressed to the Honorable W. 
H. Merritt, has been laid before the Commissioners of Public Works by that gen- 
tleman, and in reference thereto, I am directed to acquaint you that in all matters 
of business between this Department and parties employed under it, the proper 
and legitimate mode of transacting it is directly through the Secretary of the De- 
partment ; as the intervention of third parties unconnected with such public busi- 
ness, tends unnecessarily to retard and embarrass the regular official discharge of 
lt. 

You will be so good as to make direct application for such maps or other as- 
sistance from this office as you may desire. ‘l'o such applications the Commis- 
sioners will give due attention and will comply with them when they can do so 
with propriety. 

The Commissioners cannot admit that the Department, is in any manner ac- 
countable for the delay in testing the effects of the blasting required by your con- 
tract, as would seem to be implied by your letter. By that contract you were 
bound to purchase the powder yourselves. The Department interfered only at 
your request, to induce the Ordnance to sell powder to you out of their stores ; 
further than which they had no connection with the transaction, nor have they 
any whatever, with the obtaining and transport of it. 

After some explanation respecting your application for an advance of £500, 
it was agreed to advance £1000, and instructions were given to the law agent of 
the Department at Montreal, to take the necessary security therefor, in the sim- 
plest and most prompt manner, the neglecting to furnish which security is the sole 
cause why the sum mentioned has not been paid to you long since. 

In conclusion I am directed to state that, the wish of the Commissioners is 
to afford you every liberal assistance in their power, towards the carrying out of 
your contract, 

I am, 
Gentlemen, 
Your most obedient servant, 


T. A. BEGLY, 


Secretary. 


Messrs. Maillefert and Raasloff, 
Coteau Landing. 
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Purxuic. Works, 
Querec, 20th November, 1854. 


GentLemen,—I am directed to request that you will furnish this Department 
with immediate information as to the state of the survey of the St. Lawrence 
rapids, detailing what is done and what remains to be done, and siating how soon 
the charts will be laid before the Commissioners. 


IT am, 
Gentlemen, 
Your obedient servant. 


T. A. BEGLY, 
Secretary. 
Messrs. Maillefert and Raasloff, 
Engineers. 
Coteau du Lac. 


Pousiic Works, 
Quesrc, 5th December, 1854. 


GenrLemen,—In reference to your letter of the 30th ultimo, Iam directed to 
state that the maps furnished by you are considered quite sufhiciently finished for 
all practical purposes ; and that in reference to the other points mentioned, all 
that is considered essential is that one of the officers of this Department, Mr. 
Sippell, should accompany you along your line of survey, for the purpose of your 
pointing out tohim your several stations and bench marks, of each of which you 
will furnish him with a Schedule giving the levels. Mr. Sippell will also arrange 
for laying up the materials, &c. 


I am, 
Gentlemen, 
Your obedient servant, 


T. A. BEGLY, 
Secretary. 
Messrs. Maillefert and Raasloff, 


Engineers. 


Tender for improving the Rapids of the St. Lawrence. 
Montreat, 24th August, 1853, 


In conformity with the advertisement of 29th June last, emanated from the 
Department of Public Works, the undersigned hereby offer to open and perma- 
nently to define a navigable Channel through the rapids of the St. Lawrence, 
from Prescott to Montreal. Such Channel to be not less than 200 feet in width, 
and of a depth sufficient to admit the passage of a vessel drawing ten feet, at or- 
dinary low summer water, for the sum of £30,000, the work to be completed 
within two years from the date of the contract, on the following conditions : 

First,—In Mr. Samuel Keefer’s Report of 25th May last, our only guide, it 
is stated, that in order to obtain a Channel of the desired width and depth, works 
of improvement are required only at the “ Coteau,” Cascades and “ Lachine 
Rapids,” and also that further survey and examination of these places must be 
made before the works of improvement can be commenced. 
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We cannot but agree with Mr. Keefer, in regard to the necessity of a great 
many more soundings at the above mentioned places, especially inasmuch as no 
soundings have been made across the Channel, but only in the direction thereof ; 
consequently the width of the Channel has never been defined, and we possess 
no information whereupon to base an estimate of the work to be performed, in 
order to give a Channel of 200 feet width and of the required depth. In order 
therefore to obtain the information, the want of which has thus been stated, we 
hereby offer to make a minute marine survey of such parts of the above mention- 
ed rapids, where an improvement is wanted and contemplated, and thus to find 
outand to define the location of a good navigable Channel of 200 feet width, and 
to take asuflicient number of cross sections, thereupon to base a proper estimate 
of the quantity of work to be performed, and to commence the necessary prepara- 
tions for such survey immediately, and to carry out the survey in the course of 
next year’s spring and summer-season, we further propose in connection with this 
survey to fire 50 heavy submarine charges with a view of testing the practicabili- 
ty and probable cost of removing the works and boulders forming the obstructions 
by means of submarine blasting ; the cost of this survey etc., not to exceed the 
sum of £1,250, according to the following estimate submitted as No. 1. 

Second,—That in case the above mentioned survey should prove the deepen- 
ing of the Channel as required, not to be practicable for the sum above named, 
we shall be allowed to give up the contract, in which case we expect the Govern- 
ment to pay the expenses incurred in making that survey, on our returning to them 
all the coots, anchors and other material which shall have been furnished and 
prepared by us for the purpose, and that in case the contrary should be proved by 
the survey, the contract shall become binding for us, and the amount expended in 
making the survey be paid by us. 

Third,—We expect to be allowed the use for the above named survey, as 
well as for the performance of the whole work, of whatever scows, anchors, 
chains, boats, rigging or other material proper for such use, belongs to the 
Board of Public Works. 

In submitting the above proposals we beg to say, that we are prepared to 
furnish ample and bond fide security, and to enter into a contract as soon as you 
will notify us, that our proposals are accepted. 

Our plan of operation towards the required improvement of the rapids will be 
to deepen and widen the Channel by removing out of it the boulders, solid rock 
and other material which now obstruct it, and that we do not intend to build 
piers across any part of the river, for the purpose of narrowing it and thereby to 
increase the depth of water in certain parts thereof, and that if we build any pier 
or piers in the river, it will be for the purpose of guiding and thereby improving 
the direction of the current, and of facilitating the operations of removing the ob- 
structions out of the Channel, which will essentially consist in the blasting of 
rocks under water without drilling, anew method of removing rocks which has 
been eminently successful in the United States especially in Hell Gate near 
New York. 

The deepening of the Channel by the removal of obstructions, offers in our 
opinion the following advantages : 

The improvement thus produced is essentially permanent, where the bottom 
is rock as in this instance. 

It serves to increase the discharge of water, and consequently can under no 
circumstances cause any overflow of land above, which on the contrary, it tends to 
prevent. 

Its beneficial effect is certain and unquestionable, and it can never be of an 
injurious influence upon the direction of the current, which on the contrary it 
tends to keep in the direction of the Channel ; nor does it deprive the public of 
the use of any of the other Channels, which, though of inferior qualities in some 
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respects, are however eminently useful and necessary for rafting and other pur- 
poses, and therefore cannot be shut up without serious injury to the main Chan- 
nel by making it liable to be overcrowded. 

All of which is respectfully submitted. 


(Signed,) MAILLEFERT & RAASLOFF, 
Submarine Engineers, 


64 and 66 Broadway, 


New York. 
No. 1. 
Estimate of the cost of surveying “‘ Coteau,” “ Cascades,” and “ Lachine Rapids,’ 
etc. 


Cost of a barge to be moored in the surf, to be constructed for 

BORER ECCICOR aegis Settles’ ccc cue aes « «aa eelee es oi tte «ice £150 0 O 
Repair of scows, ete., furnished by Government, and cost of a 

metallic life boat, anchors, chains. cables and other material 


MPLIVICCIE Me ER. ae cia eee ek cee eee ee ure eC SA ME 150 0 O 
ere M array eee ees tees oka ee cia e cette te LOS 
8 hands CeOrose itd hese. pele cee ee ete ee As 


WOcetlerest ser eee ko Lge -O 


Makes for 120 working days at........ ee wee i eLOse. U 300 0 O 
Cost of establishing proper and durable land marks (pay of 

Breve VOL TMUGUC tsi vrcecar ae. dee seca ss oe ramen enue 75 0 0 
To cover our personal and travelling expenses........ .........- 250 0 0O 
MUP eM nan DCHSCsi i: Wears tec scr testcase ny So tcdtiae ce ante etite 7 0 0 


AIOE SULVE Vt DTODOT s enceccpesq evince «stetna eee: cetetah oars aera Cee) 
Cost of 50 heavy submarine charges of 125 lbs of powder each 
at Sea Aas e « eeeree ¢€f SS eeeeeeeseses see see e728 © Sees eeeses ses ese oes ® 250 0 0 


See 


Total cost...s ee @eeseeoeoe2e? @eeeee & © eee &€ 8 8S GB eee 220 8 BG eaee £1250 0 0 


(Signed,) MAILLEFERT & RAASLOFF. 


Montreal, 24th August, 1853. 
To the Commissioner of Public Works, 
at Quebec. 


Articles of agreement entered into on the eighteenth day of October, in the 
year of our Lord, one thousand eight hundred and fifty-three, in duplicate be- 
tween Maillefert and Raasloff, Submarine Engineers, both of New York, of the 
first part, and Her Majesty Queen Victoria, represented herein by the Commis- 
sioners of Public Works, of the Province of Canada, of the second part, for an 
examination and survey of certain parts of the River St. Lawrence, and the 
firing of fifty heavy submarine charges in the Rapids, &c., thereof. 

It has been agreed by and between the said parties as follows: 

ist. That the said parties, of the first part, shall and will examine and 
partly survey the River St. Lawrence from Prescott to the Head of the Lachine 
Canal, with the view of ascertaining (1st) the character and the extent of the 
obstructions which would have to be removed in order to procure a navigable 
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channel throughout the whole of the Rapids of the: St. Lawrence, from Prescott 
to the head of the Lachine Canal, such channel not to be less than two hundred 
feet in width, to have no place at low summer water a less clear depth than 
twelve feet, and in those rapids subject to much swell, not less than thirteen 
feet ; (2nd) the cost at which such improvement could be carried out. 

Qndly. That the said parties, of the first part, shall fire fifty submarine 
charges, of one hundred and twenty-five pounds of powder each, in some part 
of the rapids, for the purpose of ascertaining whether the party of the first new 
method of blasting rocks under water can advantageously be made use of for 
the contemplated improvement. 

8rdly. That the said parties, of the first part, shall procure or purchase all 
the necessary boats, materials, powder, &c., for the operations, pay all expenses 
of said examination, &c., as wages to men, repair of boats, &c. 

Athly. That the said party, of the first part, shall carry out and accomplish 
these operations within one year from this day, and when they shall have been 
accomplished, make a full report to the Department of Public Works, accom- 
panied with proper Charts shewing the result of the survey, &c. 

5thly. That the parties of the first part also shall return in perfect good 
order to the Department of Public Works, such material, as scows, anchors, boats, 
instruments for surveying, Xc., which may have been lent to them for use in 
these operations (as hereinafter), with the exception of such, however, as may 
have been lost during the operations by accident beyond their control. 

And it is further agreed between the said parties that the party of the second 
part will let the party of the first part have the use of the scours, anchors, boats, 
instruments for surveying, &c., which belong to them, and which might be of 
use in the above mentioned examination, survey, &c., which the party of the first 
part have agreed to carry out (as above.) — 

That upon delivery of the report about the examination, &c., and the return 
of the material, &c., lent to them (as above), to refund to the) party of the first 
part the expenses which they may have incurred in carrying 4 these operations, 
(as above), however, not beyond the sum of two thousand pounds, the pay- 
ments hereof to be made in instalments during the operations, such as they may 
find that the expenses incurred by the party of the first part, and the progress of 
the operations will justify, or after the operations shall have beb accomplished, 
and the payment only to be made upon the presentation of proper vouchers, with 
the only exception of two hundred and fifty pounds, which amount being des- 
tined to cover the travelling and personal expenses of the parties of the first 
part, a receipt signed by them shall be taken as good therefor. 

And it is also further agreed (in case the above mentioned examination, &c., 
and the proposals for opening and permanently defining a navigabie channel as 
above specified, which the party of the first part may be called upon to present 
to the Department of Public Works, should not lead to any cojitract or agreement 
for said improvements between the parties of the said first andl second parts), the 
party of the second part will pay or cause to be paid unto the party of the first 
part, as a compensation for their labors and risks in making the said examina- 
tion, &c., (as above), between seven hundred and fifty pounds, and one thousand 
two hundred and fifty pounds; the exact amount of this compensation to be fixed 
by the Department of Public Works upon consideration, of all contending cir- 


cumstances. 
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In witness whereof the parties of the first and second parts, as aforesaid, 
have hereunto signed their names and set their seals, and the Secretary for the 
said Public Works hath also signed these presents. 


(Signed,) MAILLEFERT & RAASLOFF, 


HAMILTON H. KILLALY, 
Assistant Commissioner Public Works. 


THOMAS A. BEGLY, 
Secretary Public Works. 


Witnesses to the signatures of the party of the first part; also, wiinessess to the 
signatures of the Honorable Commissioners and counter signature of the 
Secretary of Public Works, 


(Signed,) James W. Harper, 
Micuart Watsn, 
ArcHipaLtp Watsn. 


Articles ofagreement and sale entered into and made in duplicate between 
Benjamin Maillefert and Waldimar Raasloff, both lately of New York, in the 
State of New York, one of the United States of America, now residing in the 
District of Montreal, in the Province of Canada, submarine Engincers, of the first 
part, and Her Majesty Queen Victoria, herein represented by the Commissioners 
of Public Works of the Province of Canada, of the second part, witness and declare 
as follows, towit : That the said parties of the first part for and in consideration 
of the sum of one hundred and eighty-eight pounds nineteen shillings and four 
pence current money of Canada, to them in hand paid at the time of the execu- 
tion of these presents (the receipt whereof is hereby acknowledged) have bargain- 
ed, sold, assigned and made over, and by these presents do bargain, sell, assion, 
and make over unto the said parties of the second part, (thereof hereby accept- 
ing) the following boats and other craft and property belonging to them the said 
party of the first part, now lying and being near the Village of Coteau du Lae, 
in the County of Vaudreuil in the said Province, to wit : one scow, four boats, 
one Francis’ metallic life boat, one mast, and one hundred fathoms of chain, the 
whole of which is fully and at large set forth in a certain statement and schedule 
marked A., hereto annexed, to form part thereofand signed by the parties to these 
presents. 

And the said parties of the first part, for themselves, their heirs, executors, 
administrators and assigns will warrant and defend the said bargained property, 
goods, chattels and effects from and against all persons whormscover. 

In witness whereof the said parties to these presents have hereunto set their 
hands and seals and the Secretary of the said Public Works hath also counter 
signed these presents, this ninth day of December, 1854. 


(Signed,) MAILLEFERT & RAASLOFF, 


J. CHABOT, 
Chief Commissioner Public Works. 


THOMAS A. BEGLY, 
Secretary, Public Works. 


Witnesses to the signatures of Maillefert and Raasloff, the Chief Commissioner 
of Public Works, and counter-signature of the Secretary, : 


(Signed,) James W. Harprr, 
J. Guy. 
F195 


SCHEDULE A. 


List cf boats and other material purchased by the undersigned Mailiefert and Raas- 
lof, for use in their caploration of the Rapids of the River St. Lawrence. 


One wooden scow 35 feet long, 10 feet beam, 4 feet depth of hold, built at 
St. Timothy, of tamarac, decked all over, with one rudder and tiller, and salmon- 
tail, 4 oars, etc, 

One wooden boat 38 feet long, 8 feet beam, with 2 sails, 2 masts, 2 jib- 
booms, 2 oars, 1 rudderand tiller, built at New Haven, Connecticut. 

One wooden boat 22 feet long, flat-bottomed, with 4 oars, built of pine at 
Coteau Landing. 

One wooden boat 16 fect long, flat-bottomed, with 2 oars, built of pine at 
Coteau Landing. : 

One wooden boat 20 feet long, flat-bottomed, with 2 oars, built of pine at 
Coteau Landing. 

One Fraucis’ metallic life-boat, 16 feet long, with water tight compartments 
and 4 oars, Built at New York. 

One mast for iron barge, with stays. 

One hundred fathoms 2 inch chain, B.B. from H. 7, Wood & Co., Liverpool, 
entirely new. 

The foregoing isthe Schedule and statement referred to in foregoing bill of 
sale between Messrs. Maillefert and Raasloff, and the Commissioners of Public 
Works, Quebec. 


(Signed,) MAILLEFERT & RAASLOFF, 
J. CHABOT, 
Chief Commissioner of Public Works. 


THOMAS, A. BEGLY, 
Secretary of Public Works. 
(Witnesses. ) 


(Signed,) James W. Harper, 
J. Guy. 


Articles of agreement and sale entered into and made in duplicate, between 
Benjamin Maillefert and Waldimar Raasloff, both lately of New York, in the 
State of New York, one of the United States of America, now residing in the 
District of Montreal, in the Province of Canada, Submarine Engineers ofthe first 
part, and Her Majesty Queen Victoria, herein represented by the Commissioners 
of Public Works of the Province of Canada, of the second part, witness and de- 
clare as follows, to wit: 3 

Phat the said parties of the first part, for and in consideration of the sum of 
one thousand one hundred and eighty-six pounds twelve shillings and three pence 
current money of Canada, tothem in hand paid at the time of the execution of — 
these presents, (the receipt of which is hereby acknowledged) have bargained, — 
sold, assigned and made over and by these presents do bargain, sell, assign and 
make over, unto the said parties of the second part, (thereof hereby accepting) the 
following boats and other craft and property belonging to them the said party ofthe | 
first part, now lying and being near the Village of Coteau du Lac, in the County 
of Vaudreuil, inthe said Province, to wit: One iron barge, three metallic life- 
boats, and one wooden scow or boat, also all the rigging, sails, spars, materials, — 
and furniture belonging to the said boats and craft, also divers other materials, 
goods, chattels and effects, ihe whole of which is fully and at large set forth ina | 
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certain statement and Schedule marked A., hereunto annexed, to form part thereof 
and signed by the parties to these presents. 

And the said parties of the first part for themselves, their heirs, executors, 
administrators and assigns, will warrant and defend the said bargained property, 
goods, chattels and effects from and against all persons whomsoever, : 
Signed and sealed by the said Maillefert and Raasloff, the party ofthe first part, 

at Montreal, this ninth day of September, 1854. 


(Signed,) MAILLEFERT & RAASLOFF, 
(Witnesses. ) 


(Signed,) Joun Monk, 
Joun Rapicrr, 


Signed and sealed by the said Commissioners of Public Works, the Honorable 


Jean Chabot, and counter-signed by the Secretary at Quebec, this twelfth day 
of December, 1854. 


(Signed,) J. CHABOT, 
Chief Commissioner of Public Works. 


THOMAS A. BEGLY, 
Secretary Public Works. 
(Witnesses, ) 


(Signed,) James W. Harper, 
J. Guy. 


SCHEDULE A. 


List of boats and other materials purchased by the undersigned for use in their 
exploration of the Rapids of the river St. Lawrence. 


One iron barge 55 feet long, 18 feet beam, 5} feet of hold in the clear, hot- 
tom and bilge of } inch, sides of 3 inch boiler plate, fastened to angle irons, with 
3 bulk heads of } inch iron plate decked all over with 2 companionways, 2 hatch- 
ways, 2 cabins, 1 kitchen, 6 cleets, rudder with wheel and chain, the cabins 
fitted up respectively for 6 and 14 berths, built at Montreal. 

One Francis’ Patent metallic life boat of galvanized iron, 25 feet long, with 
4 watertight compartments, cork fenders, 1 mast, 1 sail, 6 oars, 1 radder with 
tiller, batlt at New York. 

One Francis Patent metallic lifeboat, 22 feet long, with 2 watertight com- 
partments, 4 oars, 1 rudder and tiller, built at New York. 

One Francis Patent metallic lifeboat, 11 feet long, 2 watertight compartments, 
3 oars, built at New York. 

One wooden scow 36 feet long, 10 feet beam, 4 feet depth of hold, bottom of 
oak 2 inch thick, sides of tamarack 2 inch thick, decked 8 feet fore and 7 feet 
aft. 1 rudder with tiller and salmontail, 1 mast, 1 sail, 1 towpost, (oak) 4 oars, 
built at Montreal. 

One Patent Capstan, (fixed on board of the iron barge.) 

One smaller do. do. (do. do, 26 feet, lifeboat.) 

One double Surveying wheel, (do. do. do.) 

Four patent levers with racked wheels. 

Thirty-two feet of cast iron racks. 

Twenty square feet of 3 inch boiler plate. 

One cooking stove, (onboard the iron barge.) 


Six heavy patent blocks. 

Six patent felt mattresses. 

Six do. do. pillows. 

Six do. do. life preservers. 

Six pairs of sheets, cotton. 

Six pillow cases, linen. 

Fifteen pairs of blankets. 

Twelve covers to mattresses. 

Twelve cork jackets, life preservers. | 

Divers marine stores, namely : 3 boat lamps, 1 signal haulyard, 50 yards cot- 
ton rope, I tin can, ete. 

Divers hardware, namely; 4 large and 2 small axes, 6 taper saw files, 1 
draw knife, 1 chisel, 5 augers, 1 handsaw, 1 hammer, 1 cross-cut saw, 24 spoons, 
12 knives, 12 forks, 12 eggspoons, 24 teaspoons, 2 covers, etc. 

The disbursements for the above materials amount to the sum of £1,186 12s. 
$d., (freight and import duty included) as shown by the respective vouchers, to 
which reference may be had for the details, as far as the same have not been 
given above. 

The foregoing is the Schedule and statement referred to in the foregoing bill 
of sale between Messrs. Maillefert and Raasloff, and the Commissioners of Pub- 
lic Works. 

Montreal, 9th September, 1854. 
(Signed,) MAILLEFERT & RAASLOFF, 
J. CHABOT, 
Chief Commissioner of Public Works. 
THOMAS A. BEGLY, 
Secretary Public Works. 
(Witnesses. ) 


(Signed,) Joun Monk, 
Joun Rapicer. 
James W. Harper, 


J. Guy. 
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